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F REF A TORY NOTE. 


Vkhy rt’(|nir<’H fo he in ln'rr, 'f‘!n‘ 

of (’tnitoniH hHouI*} roufli'r untn'i'i'.sMHry any luifox <'f 
NaiiU’H. Tlti* HUthnr'.s i-omiiTfioii with tin- uf 

Iu'h }MH»k hiiH lu’i'ti !i lon.ulhiOiffi ojt*-. Win u n uuti' 
yotjf!} it! (Ila.Hf4nw riiiviMvily ho joiio-i} a iniinla-r <>( 
youtiji; njon, umtmg whom woro I'ami 

<{i«UK, Kiif'iifhmi'ii, Witlahinoii, ant! otiuTM, iii fornuiif' 
« fatcrary ami PhiluHojihioa! Horioty. Am u jm-mltor 
aii<} vi(H'-{m'Hiih‘iit hi« rorjirilmiionH to it worr two 
f’HHaya, ori(» oil ( ’arti'HiatiiHm " uiul tho other on "'rhe 
of thf Sriotin'M," Tfi«’ hiniier oomI fiim a 
Htutiy of two humlrod ohl hoohn in l.aliii an'l Fn-jo h. 
hut it Hoitti }ini loMt ami m-vor returm <i to him Th*- 
lattiir h<’ Hfill |io;'>‘i- .‘c-.i, ami tli’<-mM on the whole fairly 
imcurata ko fur uh it i^oom. Ilia deaiui^' with mieh a 
Hulijiu't at all ht* attrilmti‘H to the iiiMj»iratioi» of iho 
j^reate.Mt of hia teiiehera, tin* ProfeMHor W'tlham 'I'hotn- 
BOU of tho tiiue, ihi* hoTil Kelvin of to-day ami of till 
tiino. My Htudy on tin? *’ lieiatioiiM of the Seiein-ea" 
did not deal at ail with thu history of tim Muhjwi, hut 
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PREPATOKY NOTE. 


kept entirely to wkat was implied in the title. During 
some years I was entirely engrossed with pastoral 
duties. In 1864-65, my first session as Professor of 
Moral Philosophy and Political Economy at St An- 
drews, I gave some lectures on the connection of those 
two sciences to other sciences. In 1867 I had begun 
to think of constructing an elaborate work on the 
Eelations of the Sciences to one another, to Philosophy, 
Eeligion, and Morality, and such a work was adver- 
tised for a considerable number of years. The delay 
and revocation must have been hard on the publishers, 
but I suppose publishers get accustomed to such things. 
For myself I deem it fortunate and even providential 
to have had to change my intended course and follow 
others where more urgent demands were made and 
more obvious interests were at stake. A considerable 
portion of the History of Classijications of the Sciences 
appeared in America long prior to any portion of it in 
Britain. The portion referred to will be found in the 
July number of the Preslyterian Review for 1885. 
Dr Briggs and Dr Patton were the chief editors of the 
Eeview. Dr Calderwood, Dr Blaikie, Dr Croskery, 
and I were associate editors for Great Britain. Never 
can I forget the kindness and worthiness of them all. 
Alas I few of them now remain here below. May those 
of us who are still here walk worthy of those who 
have gone before. 

R. FLINT. 

1 MotJNTJoy Tbbracb, MtrsssLBtiRGH, N.B., 



C 0 N T E N T S. 


V AS SliKNTIA Sc'IKXTf AIM\M I-e:| 

L tip" fsf'tl-JM'f'?* , , |1'7 

It wiiMtiltf ;»rn‘ht. thru iiiMi i I’litf VJ;? 

Hlppiltt Jii»i flM’lll f’flry''!} Vf4y f M f-M Kltt)[n|tlr4 , |’„f |ij 

N*rf*flr»l Im it* ! r »j|.*i'r jsti t* \ i*IM|4*-n , |l{ |H 

Mil p ♦'( t It , , l!i ;fl 

l*!iilM»4*»|*liy ^iiMuEllir It fit r»hi*-3iijM}j . , *;*! l!ri 

/■♦r'fpvrij n.)* IrPfltH n-ifhin thr ariPiM *.*1 '.;h 

II. Hmw |»lii!fWM|iliy ftliMiilii lirlj* «*f till" fsi'ln’lp'r « yh 

l»i<4 I Vltiriii . , . . . 3**? 11*1 

m , 11 l#l 

m Frairiirftl I'Mh 

ftllW ll ilf*' jTPf 1 1 ffMll* «r»|»|*<#«ry It hMW|p*||*l'' **1' 

•ripiicp iw 11 

III. Tlir «|»rrip# pf ktis#w|p4f|*p, AiimiihI .Miii*! . 41 11 

ttnfiiifiry iinfiwn . . M tyj 

Sriputitk kiiMwIi-itiip . , , . . 1-1 

lit uf I fin i»| fj|)Hir* IV tijl 

fiiviliP f El 

A IIISTiifiV «IF riaSSIFlr,4TlMXS uF TIIF SFIKN^KS E7 l-lii 

FlWl |»l"Ml4<''lii «*f jUtir'fjtsM f-.isp j.r.j rriEi 

|i|iyi*#i*|4iy * * . , . .117 EH 

L ¥mm FLAt'M t'M tiiiij r. . , mm 

111# fitlff|ii|it ul «i iFufiMtt ijf 

ErrMjtw«tw iirw# i»f n. In uNritu mtd ti#fwN , iih^77 



CONTENTS. 


The Aristotelian scheme of classification so far an 
advance on the Platonic distribution of knowledge. 

Its encyclopaedic character .... 

Has three great defects ..... 81-84 

Modified Aristotelian classification . . . 84-86 

Stoic and Epicurean distribution of sciences . . 86-88 

From Capella an d Cassiodorus to Bonaventura and Dante 88-97 

IL From the Kenaissance to Hakt . . . 97-131 

In that interval were the classifications of Poliziano 
and Nizolio ...... 97-99 

Of Campanella ...... 99-103 

Of DesCartes . ^ , . . . . 103-104 

And of Bacon. For the Baconian distribution of 

science see ...... 104-111 

For criticism of it . . . . .111-113 

ALsted’s Encyclopaedias and the pansophic systems of 

Comenius and Weigel . . . . . 113-118 

Hobbes’ classification of the sciences is in some respects 

superior to Bacon’s . . . . .118-122 

Locke’s division of them is much inferior to both 
Bacon’s and Hobbes’ ..... 122-124 

Leibniz showed it to be radically defective. His own 
was so likewise . . . . 124-126 

Yico largely anticipated Comte .... 127-129 

Wolffianism essentially encyclopaedic . . . 129-131 

III. From Kant to Db Tract .... 132-161 

Hant’s scheme of the sciences . . . . 132-134 

Objections to it . ... . . . 134-135 

In Germany Sulzer, Gesner, Krug, and many others 
attempted to exhibit encyclopaedic surveys of the 
sciences ...... 135-141 

The English Cydopcedia and the French EmydopMie . 141-142 

D’Alembert’s classification, and indication of its defects 142-147 
Bise of the BoctTim of Scmiee, Fichte and Schelling . 147-153 

German distributions of the sciences from 1806 to 1816 153-154 

Hegel and his Mifieydopcedici of the PhUosophieal Sciences 1 54- 160 
De Tracy and his Ccrurs ^IdMogie , . . 160-1 61 

lY. From Bbotham to Gioberti . , . , 162-197 

Bentham’s classification formed by successive bifurca- 
tions like a Eamean tree .... 162-164 


CONTENTS. 

Coleridge's classification ..... 
Jannelli’s general distribution .... 
Eomagnosi, Longo, and Ventura 

Eerrarese and De Pamphilis .... 

Neil Arnott’s fourfold distribution and four funda- 
mental sciences ..... 

Comte’s classification stated and criticised 

Also Ampere’s ...... 

Proudhon’s substitution of a ternary for Ampere’s 
quaternary distribution .... 

Duval- Jouve’s classification in his Traits de Logique 
manifestly insufficient .... 

Views of Posmini and Gioberti on classification of the 
Sciences ...... 

V. From Whewell to Zeller 

Whe well’s classification elaborate but not always ration- 
ally connected ...... 

Views of Lubbock, Lindsay, and Pamsay 
Schopenhauer’s scheme of distribution of the sciences 
a very ingenious curiosity .... 

Dove’s classification of the sciences well presented 
Objections to it . 

Cournot’s co-ordination of the departments of human 
knowledge ...... 

Wilson’s reproduction of the Aristotelian classification 
Hamilton’s classification in Lectures on Metaphysics 

(Lect. VII.) 

Penouvier’s scheme and its defects 
Peccenini’s Nuovo Alhero Endclopedico and Di Gio- 
vanni’s Frincipii di Filosofia Prima 
Spencei-’s classification stated and criticised 
Zeller and Harms ..... 

VI. Fbom Bair- to Wundt ..... 

Bain’s classification an improvement on Comte’s and 
superior to Spencer’s ..... 
Cantoni’s Gorso, Valdarnini’s Principio^ &c., and Pey- 
retti’s Istituzioni, &:c. . 

ILabanca’s three classes of sciences. See his Dialettica 
(voL ii. lib. iv. c. i.) . 

Conti’s 11 Yero nelV Or dine (2 vols. c. xi.) 

B. Erdmann’s “ Gliederung der Wissenschaften ” 


ix 

165 - 166 

166 - 167 

167 - 170 
170-173 

173-175 

175-185 

185-191 

191-193 

193 

193-197 

197-239 

197-202 

202 - 203 

203 - 204 

204 - 208 
208-213 

213-215 

215-216 

217-221 

221-224 

224-226 

227-238 

239 

239-272 

239-244 

244-247 

247-249 

249 - 250 

250 - 253 


CONTENTS, 




Corleo’s So^hology in Sisterm della FiZosofia Univer- 
s(xZ& m ,,»••• 253“254 

Bonrdeati^s single linear series of fundamental sciences 254-255 
Prof. Shield’s Order of the Sciences . . . 255-259 

H. M. Stanley’s Classification of the Sciences, in Mind^ 

No. XXXIY 259-261 

D. G. Thompson’s scheme in his System of Psychology 
(vol. i. pp. 76, 77) . ' . . . . 262-263 

DB’R6b&rty& four groups .... 263-267 

Wundt’s conclusions as to the classification of the 
sciences ...... 267-272 


YII. Peom Masaryk to KLarl Pearson . . . 272-301 

Masaryk’s Yersuch einer Goncreten Logih . . 272-283 

Adrien Naville’s classification of the sciences . . 283-289 

De la Grasserie’s De la classification ohjectwe et sub- 
jective des sciences, (&c. .... 289-292 

Karl Pearson’s classification of the sciences in his 

Grammar of Science . . . . . 292-301 

Criticisms of .... . 293, 295, 299, 300 


YIII. Prom Paul Janet to Present Time . 

How Janet has dealt with classification of the sciences 

Gohlot’s “ system of the sciences ” 

Stadler’s contribution to organisation of the sciences . 

Tiivero’s Qlasdficazione delle Scimze . 

Dmand’s study of Taxinomy — i,e., of classification 
itself . ... 

History of classification of the sciences will not be 
arrested . . . . . . 

Influence of Anthropology, Ethnology, and Sociology 
on organisation of the sciences 

Of Anthropology ..... 

Of Ethnology ...... 

Of Sociology ...... 

Concluding Words ..... 


301-340 

301-306 

307-315 

315-320 

320-324 

324-326 

326-327 

328-338 

328-334 

335 

335-338 

338-340 


PHILOHOl’HY AH Sril’.NTIA HCIENTlAlirM 


piin.osornv ah hcikstia HciKNTiAitrM. 


1 , 

riTflM wifiirr.H fU’i- J»;u!h <tf a •.'•ria! whnlr, tlic 
jUfitil»’r.H (if a MV^tiiu. K:i<ii of 

them ha.H ni.'tiiifoiii ri‘!ati<niH tn fvi ry IUh 

tint fi;ri'ai wltdlc, the maguitin'iil wlui li 

hvl(nif( i« itHclf lui dlijcii «if 
Uiilm tln5 inti'ilcchinl uuivfm) !«• Jii» real uiti 

vcwo, but t'HHciitijilly a chiiuM, Hcicut’i' iiuihI be 
im wi'li ji« K|H*rml ; nr, iit ntlmr vv»ir'J«, tbi-rc 
jmiHt iin H winiif’t! nf tiiu Hcii’ucifrt -“-a wlut b 

(UilcrmiiHJrt the jinucipl- imtl cimtitiiujiit, ibc Ittmia 
UIhJ rcbtlinliH, tif llu' J((’i('tt(*<>M. *riuK nrinii’n ia 
jibiloHuphy ; aiul what tin* authnr Jin,H in ftav in the 
{mwul flin|it(‘r ii4 iiMaiiif In be ii |ilfa fnr j>!is!.* .-|.hy 
tt« th« b-nil iluafc but. nflriJ iliaiivnwial nui{ uwultial 
qiiiioii of lilt! Hciiuictw. "'I’iiui* wiw,” aayn Kiuil, 
“ whi'U MH!ttt|jhyHicH wiui thn {|u<h'Ii of nil tli« 
Bcbruiun, But now it in th« fuahinn Ut h«ii|j coii- 
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PHILOSOPHY AS SCIENTIA SOIENTIABHM. 


tempt and scorn upon her, and the matron mourns, 
forlorn and forsaken, like Hecuha.” The sciences, 
however, cannot do without a queen. There may 
be a republic of letters, but the sciences cannot 
constitute a republic; they must be so connected 
as to form a unity ; and the science which refers 
them to unity and shows that knowledge as a 
whole is a cosmos is the supreme science, the queen 
of the sciences. The want of practical recognition 
of this truth is one main cause of the intellectual 
anarchy of our times. 

Philosophy as scientia scientiarum may have 
more functions than one, but it has at least one. 
It has to show how science is related to science, 
where one science is in contact with another, in 
what way each fits into each, so that all may 
compose the symmetrical and glorious edifice of 
human knowledge, which has been built up by the 
labours of all past generations, and which aU future 
generations must contribute to perfect and adorn. 
With whatever province of science a thoughtful 
man occupies himself, he soon becomes aware that 
it has intimate and manifold connections with other 
provinces, and if he try to trace these connec- 
tions out, he will ere long perceive that the sciences 
are not isolated things, but so bound together as 
to constitute a unity which is a reflection of the 
unity of nature and of the unity of that Supreme 


rnH,<).SfM>!IY AH HriKN'TIA Si Tt: N i r ATU*M. 


KciiHon which jicrvailc - all imlurc .'Uid uri^inatcH nil 
iiitclligciice, l^hiioHopliy aims in rniHc ihc Jninil 
gratlnaliy utiti h’gitijunti’ly 1«> n jnihiii fr«»tn whicft 
thirt unity mny he viaihlc, while the diHiinef ions of 
the H|Mn’ini m-iiuiecH are nut imly not efrae«’il, hut 
lie clearly ninl truthfully before it. If I week to 
viinlieate ami magnify thia iiitn it in not In'cnuNi I 
.sujipoHc iiH reaMonahleneH.a in likely to lie ilireefly 
ami ex|ilieitly ileiiied, hut hecntjHc ifa inijnirtniiee 
can Hcareely in the jnr citf day he too often or 
Ktrmigly in, Hinted on. 'riu-re in many a truth whieh 
iH not, (*onti*Hfeii, which receivea u ready fuijiii 
e.Heenei^ of a Hurt, and \'et whieh in vi-ry f.ir from 
heing apjirehended or generally aetetl on, hoeaviMc 
the evidenets for it i« not ho didinitely nud ade- 
quately hefore tile mind an to count eraet intlueneert 
whieh tend to olwure it and make it jiraetieally 
negleeted. And that imjiiration after innight into 
till! HyHtwn of Kcienee hh a whole »!iouid not he hint 
in tim Htudy of detailH in j»re eminently nueh a truth. 

Now, the tirnt eonHideralion which lu re HUggentH 
itHelf in that jihiloHojihy, viewed an Heienlin Heieiili- 
arum, in nimply Heiemre which haa nttnined to a 
knowledgi- of the unity, Hclf eonHtHieney, and har- 
mony of the teaeliingH of tin* He|iaral«; luneneeH. 
Pitilo.Hophy Heeka to do f<»r the HcieneeH juHl wliat 
each Hcioncc doeH for the tiotgrineH it eom|ir«heiiti«. 
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In the latter case separate truths are brought 
unity, and in the former separate sciences. 
one unity constitutes a science, the other a ‘ 

of the sciences, and shows that absolutely the^^* 
but one science, although it has various 
ments, whereby the incommensurableness of ixsb't'^ * ** 
is brought down to our capacities. The seeon<3. ^ 

higher unity is as natural, as legitimate, as ~ 

portant as the first and lower unities. It wotjiI*®- 
little avail, indeed, that these existed — that -tliG**** 
was unity enough in things to permit of the foxitrs 
tion of special sciences — ^if there were no still xxioJr*- 
comprehensive unity, if the point of view of eacsl* 
science was in itself final, if each science was u-fferly 
isolated from all others. If such were the c**.««* 
there would be in science something essentially cliH- 
appointing to the human mind, for it would Id© «>f 
its very nature calculated not to satisfy bxxt to 
thwart that love of unity which is the source a.Yiic| 
life of all scientific research. If such were tlxe eiAHt s 
truth would not form a fair and harmonious Id oily, 
but it would resemble the mangled and sesffctertiil 
Hmbs of Osiris, while the human mind in its pixirejuji i t 
would be engaged in a task more mournful tlattAn. 
that of Isis, because hopeless. It is not so, htow- 
ever, but 

Tlie One thxongii all in. cycles goes, 

And aE to One retnining flows.” 


!-Hn.<»SOI‘HV AH SCIKNTIA KCIKNTlAIUlM. 
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iH nol H«M,;tionc(l into (’ntinsly unooiim'oted 
In all tlic scieiiRoB thoro is a certain 
eomnion nature, anti amonjr them tlicrc are many 
ticH of iiHiiiify luul pointa of contact. Ther(^ arc 
precctleiiee am! i^ulntnlinaf ion, order and harmony, 
among (hem ; ho that, many and tlive.rHO an they 
are, they form a whole, a ayHtem in which each of 
them han itH aitpropriatf jdnee, and, ho far from 
being Hueriliced to any other, iniB a new dignity 
imparted to it i»y heing refcrrtal to t.hti final unity 
of rcuHon, (he eominmi eentre of knowledge. 

iHeeondiy, philomtpiiy, an a enmpreheiiHive Hurvey 
of (he HfieneeH anti a deeply grounded knowledge 
of their prineipal relalionK to one another, iw a 
comlition intliMptuiHufle to a correct eoneeption of 
the Hpecial proviuee. of any Hcicnce. 'I1u5 houml- 
aricH tif nmiiL HcicnccH arc very ill trailed, their 
defnitionH intmt irrecuneilalilc. 'I'hc frat tjucHtion 
which tlu! Htudont of any Hcicncc naturally UHkH, 
What in it. f What in it about? ih turn to w’hich 
he can ttften get n<» Hutiafactory anHWt;r — one. on 
which he linda that all the tloetorH diHiigrcc. Take 
logic, One logician will tell you its proper object 
i« thought itH thtaight ; another, that it ia the forms 
aa contnolifilinipiii-ihed from iht^ e.ontentH or matter 
of thought : another, that it is only the nocesBary 
aa distinct from the contingent forms of thought; 
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another, that it is only a kind of thought, mediate 
or discursive thought ; another, that it is only a 
kind of mediate or discursive thought — inference ; 
and stni another, that it is not thought as thought, 
nor any elements or kinds of ^thought, but qualities 
of thought — truth and error so far as involved in 
the application of thought. And, it must he re- 
marked, this opposition is in no way one between 
old and new views, between transcended and eJffete 
conceptions and those which actually prevail, but 
one which exists between the most deliberately 
formed convictions of the most eminent modern 
logicians. Certainly it is a somewhat perplexing 
puzzle to lie at the very entrance of a science. 
The ingenuous youth who makes his first acquaint- 
ance with logic by getting that nut thrust into his 
mouth is not likely, if his teeth be sharp enough to 
crack it, to find any subsequent problem too hard 
for him. It is not much otherwise with psychol- 
ogy, with rhetoric, with ethics, with polities, with 
political economy. And as to metaphysics, it fares 
far worse; the discordance and embroilment there 
bafifie description, for, as Professor Perrier so happily 
said, “ All the captains are sailing on different tacks, 
imder different orders, and under different winds ; 
and each is railing at the others because they will 
not keep the same course with himself. One -maTi 
is playing at chess, his adversary is playing against 
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him at hiliiarils; junl wiicjii’vor a vi<*{(»ry is acln('Vt*<l 
<n’ a fh’.fcat Hnsfaiiit'il, it is always supIj a victory jts 
a Mllianl -player might he supposnl to gain <(Vcr a 
clicHs-piavr, or such a th'h'at an a hillianl-jdayer 
inigljt ha supptisaii to Hustuin at the hiimls of a 
chess-player.” 

Now, how is such a stjtte of things to he, 
remedii'd ? How are we to deealt; hetween the <liH- 
putants ? How make a eljoiee for ourselvcH Ite.tween 
conflicting definitioiiH ? It is obvious neither tnulj- 
tion nor authority can h(*re help us, for not onl}' are 
they in theniselves diHconlant and undecided, hut 
they hav** no right to overrule reasmi, whi«’li ought 
to Huhniit t«> evidence aloiie, and is unworthy of 
itself when it listens to any other voim* than that of 
truth. Nor will it Hufliee to found oiu’ definitions 
<»n the etymology ami inlo'rent sigtjtficamu* of 
names. That may windly inislead. Words often 
come to signify what is .-dtopctlM-r different from 
their intrinsk^ meaning, Hometimt’s wliat is the 
reverse of it. A manufacture, for instance, is m)t 
what is made hy the hand, hut what is nnnh; 
hy machinery with little t>r no aid from the 
hand. Words ina}' he stretched or eontra<hed, wloTf! 
needful, tti conform to realities, hut realities are 
not to he twisted in any way U> (•onform to wor«ls ; 
and it is not with wtirds hut realities that seieiico 
has to cieul. If may he said, a siueitee cannot he 
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defined until after the study of its appropriate fae-fc^^ 
and when the study is sufficiently advanced 
definition comes of itself. And that is so far trta.^' 
Although first in the order of exposition, the defiixi- 
tion of a science is late in the order of discove3C-3^ 
and presupposes a certain acquaintance with ^3^ 
appropriate order of facts, expressing, as it doee? 
some essential characteristic which they all possess - 
But the question is, the difficulty is, to determirxo 
what is the appropriate order of facts, why the oxxG 
chosen and not another, why an order of" a giveix 
extent instead of one larger or smaller. All tlie 
views of logic, for instance, to which I have referre<3L 
assign to it a natural order of facts, a sphere of real 
knowledge worth acquiring, a sphere with distinof) 
enough boundaries ; and yet the natural ordex"® 
are not coincident, the boundaries are altogethexr 
different, some going all round those of othexs, 
and others intersecting one another in the most; 
perplexing ways. 

Now, in such a case, it is obvious there is bxxt; 
one mode of - deciding who is right and who is 
wrong, who has selected the proper group of facts 
and who groups larger or smaller, who has traeecL 
the boundaries of his science well and who ill. It is 
by examining whose views give to their science a 
place that fits in rightly into the scheme of science. 
The question is one of adjustment. The logician 
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simply JiH tldim* litgir, i*ir timi i-* nii 

affair of the Kettlenmnt of Itotiiniarii’H hi'twiTii the 
sort of knowledge In*, i'ultivates ami contigmiuH 
divisitms of knowledge, surh tis tnctapliysirs, 
}my(jhology, and rhetoric ; one, ueeordingly, wliieh 
can only he decided hy a higher and more griiem! 
sort of considerations than heh>ngs to any sjs'eiul 
science- — hy eionsiderations as to the relations of the 
sciences. And this holds universally. It is as 
inipossihhr to ILv the position of a seienee without 
reference to iieighl touring eeii’m'. ;, attd even l»i tin* 
general system of tin* seifnec:^, jis to tis ihr position 
ol a nation witiiout referentti’ to surroujuling nations, 
utnl eveti to the general 'OMigj-aphy of the eaith. In 
tiiis respeet a general scheme, of seienee is exnetly 
like a general map (tr lik«! a terrestrial ghtlte ; and 
like such map or glolte it .'nippH.-.s a want whieh enti 
no otljcrwiso bo provkhal for. An atlas with a 
sejiamle. limp of every state in the wtuld eaiinot 
dispensi! with, eannot supply the plaee of, a map 
whieh will show them in reiuti«ni ; nay. the more 
complete an atlas is in speehd majw the more m-ed 
is there ol a gi'iifial one, herause the nntre etoiainly 
and the more deeply will the simleni without «ueh 
assistance la^ lost in tietails. And so with n-.p.-.i 
to science. The more it heetimes divided ami sub- 
divided, the more urgent, the more imiM-raiiv.- 
hecotnes a knowledge of its gr»‘ater general utiibnes 
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in. order that each man may recognise ho-w the 
department he is specially conversant with is related 
to others. The greater the multiplication of sciences 
the more chaotic must be the ejffect they produce 
unless the mind can locate them aright, can refer 
them to their place in a system, and see how they 
stand to one another and the whole. 

"What has now been said leads to a third 
consideration in favour of philosophy as viewed 
from our present standpoint. By a true co-ordina- 
tion of the sciences and a comprehensive insight 
into their natures, it must help us to see how 
and when they can assist each other. There are 
problems which require a combination of sciences 
for their solution ; there are certain combinations 
of the sciences possible, while others are absurd; 
and it is only through a clear apprehension of the 
respective natures and relations of any two or 
more sciences that we can perceive if one can be 
made to operate with another to the attainment 
of a given end. Some of the most important 
advances which have occurred in the history of 
science have been due to the associated action of 
two or more sciences. A signal instance is 
Descartes’ apphcation of the algebraic analysis to 
define the nature and investigate the properties of 
curve lines. It was only by the clearest conception 
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the relations of the two sciences, algebra and 
S^ometry, that he could have brought the symbols 
calculations of the one to bear on the problems 
of the other, and thus start a new epoch in mathe- 
33ctatical science. A more modern instance of the 
sa.ine kind is the union of chemistry and optics in 
Sf)eetral analysis, by which the most singularly 
ixiteresting results as to the physical constitution 
of the heavenly bodies have been attained. It will 
"be in the future as it has been in the past. Some 
of the most difficult and important of the problems 
■wHeh are at present attracting the curiosity and 
facying the ingenuity of men can only, it is apparent, 
find their solution from a happy combination of 
eliemistry and physiology; others still more vital 
only from the combination of physiology and psy- 
chology ; and not a few are so complex that it is vain 
■fco hope that they will be mastered otherwise than 
"by the conjoint and concentrated efforts of many 
sciences. It is most erroneous to suppose, as some 
persons do, that the true way to advance any study 
is to devote the whole mind exclusively to it so as 
■fco have no thought or interest beyond it. 

The sciences advance by solving problems which 
are often presented to them from without, and by 
accepting hints and helps from all sides. Mathe- 
matics itself, although it has in the character of 
its fundamental conceptions an enormous advantage 
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over all otlier knowledge as abstract science, has 
found its chief stimulus in the requirements of the 
natural philosopher, in the problems of astronomy, 
mechanics, optics, heat, and electricity. “ The 
combinations arising out of external phenomena,” 
said Principal J. D. Forbes of St Andrews, “are 
more suggestive of the possible relations of number 
and quantity than is the most unlimited stretch of 
fancy and imagination.” And if even mathematics, 
which is based on such singularly simple, precise, 
definable, workable conceptions as number and 
q_uantity, thus needs light from without, and only 
prospers because readily responsive to external 
suggestions, what can be expected from, say, logic, 
psychology, or ethics, which have vastly vaguer 
conceptions to start from, attempting to proceed 
entirely from within, and ignoring the combinations 
of human nature which are presented to us in 
history, in literature, and in language; what but 
that which we not unfrequently see — ^men working 
their way laboriously and painfully into a world of 
mere formulae, of words and nothing but words, 
although doubtless big and brave words — a region 
of absolute emptiness, into which we may as well 
not follow them, however much we may admire 
the strength of constitution which enables such 
privileged natures to sustain life in a vacuum? 

Whatever may be fancied to the contrary, the 
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ir, 

truth i.H that the n-HcarelieK inul HtiulicH f>f tin- uivn' 
.HpiTialUt are never very pruduelive. Sjtei'ial in- 
ve;-;f i^atiitus (Uily eurteh Heieuee to any eiinnitirrahle 
extent when they are tlireeteil luu! j'uiile<i l»y 
i'uliirgeti viewa; they are oiiJy truly atieeeHaful 
when not exehiaiveiy apeeia! ; when, on (lu* e*»ntrary, 
the part or aeetion of exiateneo «'Xaniineil ia hnike»i 
at by a roaaon illtmvined hy a worthy am! ample 
idea of aeieiu’e ; a reaKon which sees the part in the 
light of the. whole and the whoh* na related to the 
part, f do not dmiy that now and then, hy a 
lui-ky ehnnee, a mere apeeiali^f may enine aenma 
Kfuuedung vainuhle ; that an enl"jut»l<tehi vvhu It.aa 
no inten-st in ntiything hut lieetlea may deiret 
aojin’thing in tin' eye or on the wing e<f anme irf 
theae ert’aturi'H wliieh wiaer inei! than hiniaelf ran 
turn to good ueeiumt ; or that the iiiuhI unintellig»'nt 
loeal anti(juarian may not }in«l in aome old doeunumt 
or nnmnd «»r ruin a fact wltieh dt-eidea the fate of a 
hrilliunt InHlorica! hypotheaia: hut I do alHrtu that 
diaeitveries tlnta made are extriunely mr>', Have 
not the moat minute reaearehea of reeent hotaniMia, 
xtiologiafa, |)hyai<4ogiHf M, ♦'Sfe,, hud refereinai lo the 
vaat geuerall’atiuu.^ and hold eonjeeturea of a Speiieer 
ami a Harwin ? What apeeial hiatorieid reaearehea 
have imded in the ufleijuate aolution of a . ..[uj.li. at- d 
and diilieult prohlem, except ihone eundueieil hy 
raon whose insight itdo the gimeral providential 
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plan of iistory, or at least of a large portion 
of history, was clearer and more profound than 
that of other men ? I know of none. Now, what 
does aU that amount to, but just that a study, a 
science, is progressive and flourishing only in so far 
as it is impelled and guided, penetrated and per- 
vaded, by the spirit of philosophy ; that all scientific 
discoveries whatever lie in the path along which 
philosophy leads science — along which science tends 
towards philosophy ? 

Philosophy, understood as has been explained, is, 
I remark fourthly, fitted and needed to counteract 
the evil intellectual and moral influences of special- 
ism. We are aU narrow by nature, and we req^uire 
to have our narrowness guarded against and cor- 
rected, not confirmed and intensified. Different 
minds have different natural aptitudes. These 
different aptitudes find their appropriate spheres 
of exercise in special studies and special depart- 
ments of practical life. A man with a genius for 
languages may have no turn for mathematics. The 
bom poet may be the reverse of specially qualified 
for success either in science or business. The 
shrewdness and decision of mind which go so far 
to ensure success in the commercial world are 
useful gifts anywhere, but will certainly count 
for less in the world of learning than of traflS.c. 
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Many a mun wlm in great, iui«i justly great, 
aiiiong the mereliiint jtriiieeH of the earth, roul»! 
never hav«* Imeii ediieaferl into a gr<’at aeholnr or 
great Mpeeuhitive thinker, and that not, fit»rn want 
of ndiul hut from eoiiMtUntiona! jiectiliaritieK of 
mind. Now, all aueh variety i« wine and good, 
it makea hitman nature «o mueh tlie fuller revelii- 
tint! of the divine nature. ; lintnnit life ho imieh the 
broader; hitman hiHlory ho mueli the rieher. But 
the fitinie faetH which nhow nioHl, dtHt inelly how wide 
jire tlie thoughtH of (Jod are tho.^e whieh al^it nhow 
moKt iliHtinetly how narrtovare the thoughtH of men. 

lliiiividualH will have, it tlint their exeelh-ueeH 
are the only e.xi:elienei-H-~t}m {inr.aiif.i wliieh they 
prefer thoHe whieh all mett tuight to prefer. 
The poet lookK tlown on the man of liUHtneHH an a 
creature of low atal grovelling haliitH, ainl tin- latter 
in turn eaatH a aareiwtie glanee tipw.'inl i to hia 
aerial friend, with the uu.Hpi.-ion that In* munt fiml 
hm euKthfH in the air, even hy moonlight, very 
poor plaeeH ti» liva? in. 'I'he dintingutHhed ehwHieal 
Hehohir need not I«! aKlmmed that he eannoi Htand 
high in niatheiaatica, yet he ought humhly to fe«d 
that hiH failure in owing to the lintitalion.H of hi« 
own individual iittelleet ; Init ht>w apt Ik he iiiHteinl 
to attribute to inalhematiiiH the r«‘HtrieliimH whieh 
are in Itimnelf ; to ib-npiae them, iiiHttanl of learnitig 
the true loH«on to be drawn from every failure 

» 
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wliere we iaTe earnestly striven to succeed — a due 
sense of one’s own littleness. So the mathemati- 
cian, making his own individuality the measure of 
the whole universe of truth and culture, is prone 
to contemn many of the inquiries of the philologist 
as instances of learned trifling beneath the notice 
of serious men. Physicists and psychologists have 
never been noted for a candid appreciation of each 
other’s labours. Any unfortunate science which 
happens to be not quite so strong as could be 
wished, metaphysics for instance, is almost sure to 
be fiercely set on by all the others, just as a poor, 
lame, unpopular swan is occasionally assailed by 
the whole flock of its companions. Now, there is 
only one judgment, I think, to be formed of all 
aversion of this sort, be it directed against what 
object it may. All such aversion is evil. It is a 
narrow and bad feeling which we ought to beware 
of cherishing. Sectarianism in science, hke sec- 
tarianism in religion, is unlovely in itself and 
baneful in its conseq^uences. Just as nothing is 
morally so ruinous as cultivating a habit of detect- 
ing only the faults and failings of our fellow-men, 
so nothing is intellectually more ruinous 
cherishing a habit of depreciation of any kind of 
know;ledge whatever. As in the moral life, al- 
though we cannot attain to all good, we ought 
carefully to cherish the love of all good, so in the 
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intellectual life, aUInujjjh wi* «’«nnt»f attain lo all 
truth, we nuglit carefully to e}u?ri»h the love of all 
truth. But thia, I need hardly aay, ia very «lif!ieult 
to do in the present Htntc of aoeiefy, when the 
diviaion of aeientifie na well aa of itidustrial fune- 
tions i« extreme. 

A great and thoughtful pewt, atniek with the 
(ihviouH and terrihle. flangera which, in con-equeneo, 
threaten the apiritual life, haa aaid : 

. , , Utt 

of iiiihn-t* if ’iwuit rvrr 

Tiifit f4b{tu!<l pry f»r off 

Tiiut w«i HhtMiltl iitiii hm wr pttftt, 

Viifwiiig all HltjMrlH 

In iiiinnn'iitHiiini 4«’inl un«t -piullvn- ; 

An*l tlivitling* nint ttivnluiK* 

llr*nik 4nwri iill |. 5 ran‘l*ntr. ptlill 
With till! ittl«trii}4, wliihi 

May ycni I'ntcninfi twm Itilh’ : thn# 

All iiiij»icin« Wttirfiirii ‘giiiiml tlm vi^ry Iifi? 
i)f unr own noulUt** 

Now truth anil error are mingled th«Te and niuat 
he Mt'parntfd. !{ nvnf meant hy mighty natnre that 
we Hlmuld go «m, aa we Imvi* heim doing, " at ill 
dividing, and divitUng atiir'; it «‘fw meant that 
wo ahould break <lown all gramleur into ita eonati- 
tuentB ; that the life whieh we eumiot ereate we 
should yet in order to midei-Htand disHolve into its 
elements and view them unreinilliiigly, *’ deati and 
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spiritless ” although they be ; that we should be 
unsatisfied “ while littleness may yet become more 
little,” while diwision has not reached its utmost 
limits, while analysis has anything more to do. 
Division, analysis, is a necessary and inevitable 
condition of progress both in life and science. 
Every stage of progress must be consequent on a 
stage of division, spontaneous or reflective, indus- 
trial or scientific. We can well forgive a poet 
being slow to believe in the existence of such a 
law ; but the law exists, and it will not avail us to 
ignore it, stfil less to resist it. This law, however, 
like every other, requires to be watched and its 
incidental evils guarded against. It is not more 
true that it is one of the conditions on which the 
progress of science and the advancement of society 
d.epend, than that if left to itself, if not balanced 
and counteracted by other agencies, it will arrest 
science and destroy society. But nature has pro- 
vided forces with which it has only to be rightly 
adjusted in order that its action may be purely 
beneficiaL If in one respect the subdivision of in- 
d.ustrial labour has a narrowing and anti-social influ- 
ence, it has in the other respect, that it condenses 
population within narrow circuits, associates intel- 
ligences and forces, and multiplies the objects of 
eommon interest, as well as the occasions for sym- 
pathy and the facilities for education, an influence 
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altogiif heir cont niry, whi(;!i has cmly to Ih* mmlc thti 
moat of ami afs’iirfil to tho aiihi <tf trutii ami gocwl- 
tmaa in ordrr that all tin* evils ineide.nfe to the 
apecinlisulion of funetions in modern industry may 
he searee'ly reeognisahle when laid hy the side of its 
henefits. In a general <l<K;trinc of scienee, the ex- 
prt'saion of that pure love of truth in its entirety 
whieh is identical with the spirit of philosophy, there 
is no less oltviously a natural remedy for the evils 
incident to the specialisation <vf tin* sei<*nees. Htuih 
a <loetrine would enable the sp<-<’iart.st to transcend 
the bounds «if his own department, to realise Ins 
relation to scienee as a whole, uml his own relation 
to all his fcliow-lahourers tjj seietme. Limitetl as his 
own partieulnr study might he, it would no longer 
he a stuncthing *' dead and iliseonnecled,” hut unit«*d 
to the ultimate prim-iph s whh’h are the root of all 
scienee, and through that union ftllcd with tim life 
which the rfM>t alone supplies, 

'f'his h*ads »ne to remark that phih>sopliy, thus 
viewed, would atVord the most important guidaiiee in 
etlueatioii. It nmst t>e, indeed, the very Itasis of 
rational education in scienee, It must he what best 
<k!t(jrmim*H the e.oursi! to la* pursued. \V<f e.annot 
eommeiiee, tlie study seience at any point nor 
proaetjute it in any order w«*. jdease. Nature Ims 
determined both where we ought tt> begin ami what 
path we ought to follow, it is very far from a 
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matter of indifference wMch of the mathematical 
sciences we commence with. If we plunge into 
natural philosophy without any mathematics to buoy 
us up we are likely soon to repent of our fool- 
hardiness, and are certaiu not to swim very far. We 
shall make a similar mistake if we enter on moral 
philosophy without ha^ung made ourselves acquainted 
with the leading truths of psychology. Now, a phil- 
osophy of science worthy of what it should be would 
inform us at once what science was the natural ante- 
cedent of any other science, the condition of its intel- 
ligibility. It would, in fixing the order of the 
sciences, fix likewise the order of theic rational study. 
It would thus lay what is the very corner-stone of 
the science of education — that without which no 
such thing as a science of education can exist. And 
it would confer on education another advantage only 
inferior to that. It would show what science was 
most fitted to correct the mental vices generated by 
any other science, as well as what science was needed 
to render it intelligible. No one science does more 
than cultivate the mind in a partial and one-sided 
manner; and if we would have fully developed, 
well-balanced minds, we must not only not confine 
ourselves exclusively to one, but counteract that 
which is exclusive and hurtful in our special pursuit 
by the kind of knowledge most unlike it in char- 
acter and tendencies ; that which it requires the most 
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directly (tppositc procedure of miiul to uppropriufc ; 
that whicli (‘xereiaes vvith infwt intensify the fHculticM 
which tlie other leaves most dornmnf . 

Those who cultivate a science, which is entirely 
inductive, which is only in prwicss of format ion, 
still unsettled in its foundations, still vaj*ue ami 
duhious in the majority of its eonclti,^i<>n;., while they 
can need no matljcmatics mttrely to rentier it inttd- 
ligible, are preeiscly those wlnt will need most ih«! 
])ee.uli:ir diseipline td mat hemutie.s ; niul wiilunit it 
their power of tleduclion will remain nncxerciseil ; 
witlumt it the very notion (tf wimt eompletc proof is 
will never find a place in their minds. < >ii the «ame 
prineiph;, the stinly of ie:-; and psyein<h»oy slundd 
h(! conjoined in one eullure. Tin; one is reijuiretl to 
balance the other. All physieisls slnndd seek a 
genera! ueipiaintaijee with psyeludogy, ami all psy* 
chologists a general aet|uaintunef with phyties. 'I'his 
w'ould remove the unbe.’.,mino ant.-tpoui m which 
has so long and widtdy prevailed l«:twcen those two 
clasHCH of stmlents- an untugtiuism which has its 
origin in ignorance, and i.s a sigtjal proof of the 
ttarrowiiesH of intellectual i-omt-ption and tlbbi-r 
ality of b'elitjg which are produced by : p. > ndi- in 
when left to operate without elo'ck or eountef- 
jK>iac, This, thtui, is also to be sanl on bidnilf of 
a science of the .scit ufi'.s, that it Wiiuld at ojice 
and authoritatively tell whi;r»; the knowletlge 
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requisite to condition or the knowledge requisite 
to supplement or balance any other knowledge 
was to be found. 

I now come to a consideration at least as weighty 
as any of those which have already been mentioned 
— namely, the interest and importance of the truths 
with which a science of the sciences must be con- 
versant. The truths which lie between the sciences 
are as real and have equal claims to attention as the 
truths within the sciences. If the relations between 
facts are as important as the facts themselves, — and 
every science acknowledges and proceeds on this 
assumption, — how should the relations between the 
sciences not be of extreme interest and value? 
When these relations are known, aU the facts any 
given special sciences deal with, and all the laws 
which have been derived from these facts, have a 
new Hght shed on them by being connected, con- 
trasted, and compared jhom an elevation which per- 
mits of a truthful survey. That the relations of 
the sciences to one another are in themselves most 
worthy of examination, any one may convince him- 
self by considering for a moment what they are, 
what great problems they present, what grave in- 
terests they involve. How are the mathematical 
sciences related to one another and to physics ? Do 
they originate in experience, or are they offshoots 
of a transcendental or metaphysical condition ? Are 
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there atiy limits in nature to their aj>[ilir;iliiiM, hikI, 
if so, what, are those limits ? These are ipU’ f !..!> ■ 
whieh muthematiea suirirests. aJthi«!fj;lj it «h»eH imt 
solv(*,~liarii and ahatrusc hut real and n<»t fanetful, 
weighty and not trivial nu«'sf inns. -—and on whieh 
not philostJphers only, hut men whosu distiiief inns 
hav(3 hceti gained elncfly itt mathernatii's, stjeh as 
(‘ourlot, Sir Wm, R. Ilamilton of Ihihlin, Ih«de, 
De Morgan, Hartludnmi, Ihjhaine!, luivi* writteti 
cither hooks or elaliorute essays. llmv are the 
physifid seienees related? Whieh iir«? simple and 
fundamental, whieh eomplex and appiii-aln ! What 
must eaeh take from others, and what tuny earh he 
ma<h; to eunt rihuti: to others ? 'fhese, again, an* 
questions whie.h all pliy.Hiri:,tr), not dwarfed hy ex- 
elusive .Hjicf'iali.sm of pursuit inti» ineupaeily of large 
views of any kind, are kettnly alive to ; for tln*y see 
that on clear and correct views regardin'' them the 
future progre:-s pliysieal seieneu is greatly depen«h 
enl, and a right settlemcjit of the praeiieal prohletn, 
What is a wise ami well-condueted edmalion »n 
physical seieitee ? entirely dependent. Wlmt i« the 
relatiotj of tin* pliysicul to the mental [.. i.-ae. or 
even merely, What is tin* relathm of physiology to 
p.Hychology ? No man eaii he so intelleetnally hliml 
as to fail to perceive what a most momentous ques- 
tion this is. Kvery thinking man must answffr it in 
Homo form or way ; yiit if you answer it in one way 
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you must be a materialist, if in another a pure 






.a 


ist, and it is to be hoped that it can be ans"^^ 
also in a third way which will make you neitt*-^^ 
which will not compel you, as a rational beiii^^ 
deny the existence either of matter or spirit, ei"*^^** ** 
of your bodies or souls. 

Then, as to the mental sciences, psychology, 
sesthetics, politics, paideuties, philology, philosOiP’* 
of history, &c., nothing is more certain than 
very large proportion of the evils which infest 
and which have given such abundant occasioxa. ^ 


their adversaries to misrepresent and depreci^at*’ 
them, are due precisely to the want of definite 
correct views in their cultivators as to their boxxiK^ * 
aries and relations ; so that inquiries proper to oX»«* 
have been inextricably mixed up with inqtxix’i*’*^ 
proper only to another, and not unfrequently e'V c* 1 1 
this has been aggravated and confusion itself sti 1 1 
further confounded by the introduction of the siii 1 1 
more extraneous elements of physics, and metin.- 
physics, and religion. 

There is not less involved in the question, Ho'W if* 
metaphysics related to physical and mental scieucci ? 
There are those who suppress metaphysics entirely , 
who regard it as only an erroneous phase of thong-li t , 
gradually draAving near to the death which is it** 
doom, — ^who maintain that there is no science sa.'vct 
realistic or positive science. There are others Yv-lio, 
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instead of thus alworltinj^ mctii[tliyt*irM in |»oHilive 
Hcience, Imve Hought to uUsori* all jMt.Hjiivn .Hoit'uot* 
in inotaphynicH, protended to "re-think fin- great 
thought of !^r«!ution," and hesitated not to tleny 
the law of gravitatitni, to Idamc the very s!iir», 
to pronounce the most ancient heaveiiH wrong, 
wlnjti tlieae things did not appear t<} conform 
to their iicductionH, And hctween these two ex 
tremcH, the (lomtiHt and tlie Hegi-Uati, then* are 
inimmcrahle. other errcineinjH posit ionn, into any 
of whie.h il. is easy to fall ; widle to gi-t sure 
footing on tlie one right spot no man euii, unless 
hy working out for himself a eorrect and .tdripi.i't- 
apprelsension of the relation of metaphysien to 
<?xpttrienee. 

Quite as important fis the tjuestion just reh-rreil 
to i» this other tpiestion, Ihtw are piety and 
knowledge, religion and philosophy, ihei.lMgy and 
the physhud and Jnental si-ii-m i-s, t«i he showjt in 
their true relaticmship ? Even in this age of 
many wants there are few, if any, more to lie 
desired than a riglit answer to that ipteHtinn. '{’he 
false and mischievous uttitu»leh so often nssumed 
by se-ientifie men towards religion and by religious 
men tftwards s<de!n;e tnay umptestionably !ie largely 
tracet! to aueh erronetms eoneeptiotis of the relation - 
8hi|) betwecti ndigion luni aeienee as <’an only be 
di8|)elled by a thomuglt and unprcjutticcd phi!o* 
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sopHcal investigation. And it can hardly be in 
the power of man to render better service to 
either religion or science than to exhibit them in 
their true natures and relationships, seeing that 
both of them, and society as well, are so grievously 
suffering from the want of clear and just views 
on the subject. 


II. 

In seeking to attain self-consistency and com- 
pleteness philosophy must strive to solve four 
very comprehensive and complex problems. 

In the first 'place, it has a dut'y towards the 
special sciences. 

It is bound to form a right estimate of them 
and to take up a right attitude towards them. 
It is science, yet not merely a special science, but 
the science which has the processes and results 
of aU the special sciences for its data — the general 
or universal science which has so risen above the 
special and particular in science as to be able to 
contemplate the sciences as parts of a system 
which reflects and elucidates a world of which 
the variety is not more wonderful than the unity. 
Philosophy should neither attempt to do the work 
nor to dispense with the aid of any special science, 
hut must seek so to understand the methods, to 
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ap]irfci;ilr tlic fitHliij'fH, nnd to lra<’t* tlsa rflntioii- 
sliipa of all tin*. Hpccial KoionooH aa to lie able to 
coiiilauo theiii into a hannoiiiouH oo.s'wo.v oi' woll- 
pi’oportioiieil ror/oos. When engaged in tliia task 
it may appropriately aJid UHofully, perhapK, be 
called pomiiir jihUx^ophtj^ and nearly oorrcKjionds 
to wliat liiw heen no deRignated l>y (lomtis- 

(lomtc’s view of philoHophy, however, m merely 
a geiH'mlisat ii'U of llui reanltH of the. Hcienof.H, 
would have ln'cn an imuhajuute one (*ven if !n^ had 
duly ree.ogniHiHl the exiHtenee. and elaini.H of t he 
jmyeliologieal and theological Kciiinet’H. It ia 
iiecesKury to h<il<l to the truth whi<-h in in Kant’H 
view, and to the truth which ia in Ferrier'a or 
JfcgerH view, of the nature, of philoHophy, quite 
UH lirmly aa to the. truth which ia in ( Itnnie’H view. 
Given a complete, knowledge of tluj relationa of tlm 
acionccH— given, couHcqucntly, a correct |ii<;twre on 
the mind'H eye of the wludc intelligihle world drawn 
from tint higlnwt ami heat eKtahHahed reMultH of all 
tin* wieneeM and tin; work of reaHtm, which in the, 
eojnpt'ehen.'duji of itnelf and of iU ohjt'c.iK ko far m 
knowalile, ik Ktill far from aeeompli.Hhed ; yea, itH 
highcHt a*id perhapn hanhint luhourH havt; not yet 
begun. Scientifn; thought in not neccHHarily Helf- 
critici.Hing thought ; on the contrary, mere Htdentific 
thought, however rigid inni itmtlnKlicul, in eaHeiitially 
dogmatic tliought in that it rcHta on untoated ainl 
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uncriticised assumptions. It is reasoned, yet 'ixxx- 
reflective. It builds up wbat is currently admi'b't®*^. 
to be knowledge, but it does not inquire wbat &o~ 
called knowledge is or is essentially worth. 
philosophy which wholly depends on such assume <3L 
thought or knowledge has all their essential defecfcs- 
It is merely an advance on special science, as special 
science itself is on ordinary knowledge, and ordia-ax-y 
knowledge on crude sensation. Along the whole 
line the mind never changes its attitude towax:<l.s 
its objects. At the end its nature is just what; itJ 
was at the beginning. Throughout what it brixig® 
with it is borrowed ordinary knowledge or positive 
science. The scientist often fancies that he is a 
man who takes nothing on trust when in reality?" he 
takes everything on trust, because he accejpts 
without question or reservation thought itself as 
naturally truthful and its laws as valid. What- 
ever superficial scientists may suppose to the con- 
trary, the fact is that the entire procedure of 
science and of philosophy, in so far as it is simjply 
a generalisation of science, is assumptive and dog- 
matic. Although often contrasted and opposed 
to faith it really rests on faith, and in the "vdiew 
of a serious and coBBistent scepticism must rest: on 
blind faith. 

Thought may assume, liowever, and is bound t;o 
assume, a very differmt attitude towards itself and 
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towards its objects. It may pass and ought to 
pass from a helieving to an inquiring, from a 
dogmatic to a critical stage. It may turn its 
attention and force from a study of the relations 
of the known to an examination of the conditions 
and guarantees of knowledge. 

In the second flace, then, 'philosophy is bound 
to institute an investigation into the nature of 
knowledge itself 

AH the special sciences aim merely at the exten- 
sion and acquisition of knowledge. They assume 
that there are things and truths to be known, but 
make no attempt to verify the assumption or even 
to understand what it implies. What are things 
apart from knowledge and in relation to knowledge ? 
Are things just what they appear to be, or not at 
aU what they appear to be, or partly what they 
appear to be and partly not ? May all things not 
ultimately be thoughts or feelings, or even imagin- 
ations and illusions? If more or else than states 
or acts of mind, what more, what else ? If they 
are afSrmed to be existences, or substances, or 
realities, and the like, what precisely do such affirm- 
ations mean ? What is truth ? Is the assump- 
tion that we can attain it well founded or a mere 
blind behef ? If attainable, on what conditions and 
within what limits is it to be attained? What is 
knowledge? Is it possible? How is it possible? 
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How can we separate between tbe knowable and 
tbe unknowable? Wbat are we to think of such 
assertions as that knowledge is confined to experi- 
ence, or that spiritual things may be objects of 
faith but not of knowledge, or that metaphysical 
problems are incapable of solution? 

These are questions with which no special science 
deals, and which even philosophy as positive does not 
discuss. Positive philosophy is merely an advance 
on special science, as special science itself is on 
ordinary knowledge, and ordinary knowledge on 
crude and confused sensation. It accepts the 
sciences and endeavours by their combination and 
co-ordination to organise knowledge, but it leaves 
untouched the same questions as the special 
sciences, and consequently remains as assumptive 
and dogmatic as they are. For the special sciences 
and for a consistent positive philosophy, philo- 
sophical criticism and philosophical scepticism must 
be as if they were not. But they undoubtedly 
exist, and neither can nor ought to be ignored. 
Philosophy is bound not only to organise but to 
criticise whatever professes to be knowledge. It 
must not only survey knowledge as a whole and 
trace the relations of its parts, but it must satisfy 
itself as to its grounds and guarantees, and nearly 
corresponds to what has been designated by Kant 
critical philosophy. 
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What may be called positive philosophy naturally 
prepares the way for critical philosophy, Kant 
will always be honoured as the man who first ade- 
quately realised the necessity under which philos- 
ophy lay to exercise its critical functions, and who 
gave the first general yet profound exposition of 
philosophy as a criticism of knowledge. He erred 
seriously, however, even in his conception of its 
problems, and still more seriously in his attempted 
solutions. Hence the cry of ‘ Back to Kant ’ which 
for a time resounded widely throughout Germany, 
and to a considerable extent, although compara- 
tively feebly, in Britain and America, cannot be 
justly regarded as having been wholly the voice of 
wisdom.^ No one, however, has done so much for 
critical philosophy as Kant. Even his errors have 
in a wonderful measure proved more valuable than 
other men’s truths. 

In the third place, philosophy requires to elabo- 
rate a theory of being and becoming in accordance 
with its views of the sciences and its criticism of 
knowledge. 

Philosophy as critical examines all the assump- 
tions on which philosophy as positive and the special 
sciences proceed. It is only through critical philo- 

^ See the criticism of Kant^s criticism in HegePs Sutory of Philos- 
ophy^ vol. iii. pp. 423-478 (E.T.) ; and the author’s in AgnosUdsmy 
pp. 140-190. 
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sophy that thought eau assure itself that what are 
called science and knowledge have anything to cor- 
respond to them, — ^that their supposition of real 
objects or objective realities is not a baseless illu- 
sion, — that sense and reason are not essentially 
antagonistic, and experience not inherently self- 
contradictory. This assurance it may conceivably 
fail to attain. It may, on the contrary, be forced 
either to the conclusion that nothing real exists, or 
that if anything real exists it cannot be known. 
In other words, its criticism of knowledge may lead 
to philosophical nihilism or to agnosticism. But it 
may also issue in the refutation of these hypotheses 
and the vindication of the behefs which under- 
lie the special sciences, ordinary knowledge, and 
common life. It may warrant the conviction that 
objective reahty is the necessary antecedent and 
universal correlative of the subjective activity in 
knowledge, and that, so far from being absolutely 
unknowable, it is continuously self-revealing even 
te) our very limited minds. If this result, however, 
be reached, philosophy is manifestly bound to en- 
deavour to exhibit the nature of the ultimate reality 
or realities which the special sciences presuppose 
and in some measure reveal, but with which they 
cannot directly deal, first because they are special, 
and secondly because they axe kinds of know- 
ledge, and logically anterior to the criticism of 
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kaowled^i*. i’hiloHophy in tluM juijli'; ''i.ls v 

as the theory of Ifein^Jf aiul heetmiini! in what 
has for very long Iteeii known as rnttuphi/fin ni 
philot^iiphil. 

As such it eannot he SHtisfietl with nif-re ul.jiT- 
tive apjtearanee-i or snlyeetive ijuprefwitjns. It imtHi 
sock to penetrate farther, nmst si’ek after th*' un- 
seen ata! eterna!, fual strivj* if jHr.;:hhIf to attain 
some apprf^iension of ultimate rl•ality, «if ahMojufe 
being, in Naittro, .Miml, or ih'ity. MetuphynitH 
lilts Hiinn'times heeii itientitiei} with I’liilMMipliy ; 
hut that is to jiiake either the niie term nr the 
other useleHH. (Jhvitm.Hlv the lattei' inni im the 
one host elltitleil to the wider ■ hMufii'.iijxii, Th" 
former, eveti if eonsiileralily restrieied, will hhU 
he found suilieiently euiuprelim iv" for any goial 
purjiosi". It will appropriately inejude ihitolugy, 
the doctrine of Immj or irtdittf as dislim t from 
•pkenomt'noti, (tjipvtincnrc, or titiiHian ; Psyeliitlogy, 
hut will/ H(i jhi' itH frijttnU thr /iriuntri/ lufuifitaiji 
of •mi.Hini (iml thfif i,>j unmnlnlth tJ*. 

jiu’ta; and ^I’iaaiiogy, l»«it not fiirtitir tlotn *14 
ovvHjnfd with tioilluiul an tla- «o.»’ itfitultifi' 
exintenee. 'I'o a htrgi* exti'Ul iVyiholuoy unfl 
Theology are independejit of M. tapliv 1. . 

Thu diOiculty of didinitig .\letaphysien is wtdl 
known, i prefer tt> reguril it not as a science 
but as a funetittn of philosophy, although i do 
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not see any serious objection to such a <3.< 
of it as, say, Trendelenburg’s, — “tbe 
wbicL. considers wbat is universal in tbe 
of all tbe sciences ” ; and still less to 
Prof. Fraser, — “ tbe knowledge of being 
universal principles.” Either knowledge 
osopby seems to me a better generic t' 
Metaphysics than science. Tbe jocular d. 
even given of it by De Morgan is d. 
suggestive, — “Tbe science to which ignorai 
to learn its knowledge, and knowledge i 
its ignorance. On which all men agree hi 
the key, but no two upon how it is to 
into the lock.” 

The metaphysical function of philosop 
most important one. Although it may 
exact science, such science has owed a gi 
to it. It has engrossed the attenti 
energies of many of the world’s greatest ■ 
Socrates by his questionings, Plato by his ( 
and dialectic, and Aristotle by the wor 
(not by himself, however) ‘ Metaphysic 
among the first clearly to show what i 
and should aim at accomphshing. The | 
nowned oriental, medieval, and modern phi! 
have been eminent metaphysicians, and th 
tations as philosophers have been largely ; 
their having been wise enough not toj 
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‘Metaphysics’ rightly utuioTHtuoil. There is not 
the slightest likclihotHl nf * MetaphysicH ' lieroining 
extinct. It will he despisefl only hy the fuoiish 
or hy those who urc ignorant of what it ineuns. 
No highly thoughtful man ran fail to he sonic 
what of a metaphysical ei»st of niiml. 

In dm fourth plmr, jthilosnphp initjhf fu ftu’mijit, 
an fur (tH it cun^ thv con/w of thtmjs, ihr fttn tv 
of the world awl lif\ of hii/itanitp iiial .scfcmr,— 
and to dHermlw vital the wordt <f i njiopofHf 
and of truth, hravfi/, virtut\ and paip, iti tvhtttoH 
to OW avothcr, ami to the ijrt tif fhial t tid of 
erittieiict'. 

Philosophy ns a science of tJic Hcti-nccs, ns an 
inquiry into the nature nml liinils of kiiowleilgr, 
ami as a (loctrinc of heing nml iiecominp, or. in 
other words, philosojihy as porutive, critical, ami 
im4,uphysie,al, — is theoretical philosophy in its three 
stages, ami the whole of theoretical j>!iil<i'iophy ; 
hut not the whole of philosophy, hecjiUHc although 
])hilosophy he fumlamentally ami preilominantly 
theoreticul, a merely theoriitieal philosophy must 
he cHsentinlly incomplete. Pruetienl :tpp!i*’tih;li?y 
is a necessary <'onse<ptema* of theorethal uecuraey. 
The true theory of the relations of the 
of tlie comlitjoiis of knowh-ilgc, jual of the nature 
of existence ami causation, must he also the only 
true hasis of doctrine as to the cuds and issues. 
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not see any serious objection to such a flcfinition 
of it as, say, Trendelenburg’s, — “the HciciuM* 
which considers what is universal in tin* object . h 
of all the sciences”; and still less to tlmt of 
Prof. Fraser, — “the knowledge of being in its 
universal principles.” Either knf)wle<lgc or phib 
osophy seems to me a better generic tcTin for 
Metaphysics than science. The jiMUthir defniitioti 
even given of it by Be Morgan is d<'ci(lefl{y 
suggestive, — “The science to which ignorance goes 
to learn its knowledge, and knowledge to learn 
its ignorance. On which all men agree that, it is 
the key, but no two upon how it is to be put 
into the lock.” 

The metaphysical function of jthilo.Hophy is a 
most important one. Although it may not be 
exact science, such science has owed a groat deal 
to it. It has engrossed the attention and 
energies of many of the world's greatest tliinkers. 
Socrates by his questionings, Plato by his dialogues 
and dialectic, and Aristotle by the work called 
(not by himself, however) ‘Metaphysics,’ were 
among the first clearly to show what it meant 
and should aim at accomplishing. The most r«' 
nowned oriental, medieval, and modern plul<Jsopher.s 
have been eminent metaphysicians, and their repu- 
tations as philosophers have been largely owing to 
their having been wise enough not to despise 
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‘ Mctajiliysics ’ rightly TlH‘r<’ in iw< 

the «liglitcst likelihood of * MetaphynirH ' Iti'onnniig 
extinct. It will he deapised only hy llio foolish 
or hy thoHc who are igimnuit of what it iiifuna. 
No highly thoughtful muii enn fail ti» he aonu‘ 
what of a mctajthyaieu! euHt t»f mind. 

/tt t/ir Jhiiri/i pfilfu.-iojihji tutijhf to furtmuf, 

an fit I’ ftn it eoo, tfir eoo/we ofithimfs, th»' Juturr 
ofi thr world a ltd lifir, tifi liiimiiiiifif ttiol Hrlrnrr,— 
and to drfrniiiiir ii'loit thr irn/iti tffi /.v, 

aild of truth, hrimtif, virttir, tiinl fdrtij, in rrltifiioi 
to onr tcitolhri't ttnd (n tlo' ffi'tot jiind > 0*1 <;/' 
exintnicr. 

Philosophy JW a sejj'nee of the aeienrea, jw an 
itKpdry into tin* nature and linuts <if ‘'A 
and as si doctrine, of heing and iH'eoijung, or, in 
other words, phiIom}|>hy ns |iOHitiv«, i-ritieal, ttinl 
nietsiphysical, — is theoretical philosophy in its three 
stsigcs, and the wlwh? of tiseoretieal philosophy ; 
hut not the whole of philoAuphy, heeause all hough 
philo.Hojihy he fuinhinn-ntally and pr«'<lotniiiantly 
thcoreiieal, a merely tlnuirelit’al philosophy must 
he easentially ineomplett*. I'raetieal applu’ahdity 
is 51 necessary eonHetjuenw* «jf tlieor«‘lieal in'eisntey. 
The true theory of the rehithms tif the ndu-uorn, 
of the conditions of kimwletlge, ami of the imlure 
of existence and causation, must he also the only 
true basis of doctrine sis tt> the ends and issues, 
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philosophy is incroly the. synlliosis sinl ncniTfili-fa 
tion of tho positive or HjtofiiU wiosn’OH, tlifv jut 
perfect iy right, iu UKuntaiuiiig that philosttphy nuiHt 
he hased on these seieiiees, aj»l eun only verify 
itself t.hr«)Ugh accepting ami eonforining to I lo ir 
coudusiona. Plulosttphy must hase itself on the 
Hcicuces even while .onreiung fur their liases, ft 
may eoticcivahly prove seietiee- to Ite ilhwory, hut 
iu doing ho it must annihilate itself, us it eun only 
CBtahliah its own duiin to eredenee hy first viudi- 
<!ating the trutiifnlness of the sejenees and thm 
appeulitig to their tesliiamyy. ThuN phdosophy as 
jiositive must preeede philosophy us eritieal, luetu- 
phyHieal, and prai-tieul; and eritieal philosophy, 
metaphysical philn.siphy, and praetira! philosophy 
muHt submit to he attested hy the eonehisitniH of 
& poHStive piiiloHophy whicit m-eepts the well esiah- 
Hahod reKuIts of any and every He,t<«.nee, 

If the view juHt stated Ih 5 approved we slitdl Imi 
flawed from the dangitr of falling into either of two 
common and hurtful errors, 'I’he first is the identi 
futatiou of philosophy with sojne speeiat seji-nee or 
group of sititmees. The narrow notion that one 
science hdongs to philosophy and another not, that 
the mental Hcienees are phih>; opI,i» ;d amt tlm physi- 
cal sciences uon-phlloHophical, is still prevalent, hut 
is essentially ami intensely nnpliilosophieal. There 
is no objection to using tlm terms seienee and pit do- 
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tlie purposes and destinies of the beings which con- 
stitute the universe. Whither tends the physical 
world ? What is the chief end of man % To what 
goal is society moving ? Is life worth living ? Is 
optimism or pessimism or an intermediate hy- 
pothesis the legitimate conception of existence? 
Questions like these can only be answered aright 
in connection with a general theory of final causes 
such as a comprehensive and profound philosophy 
alone can provide. The answers given to them 
even by the most comprehensive and profound 
philosophy of the present age, and of many ages 
to come, may be far from distinct and certain, and 
yet may gradually approximate to the full truth as 
time advances and knowledge increases. Philo- 
sophy, when engaged in the study of these ques- 
tions and seeking to be helpful in the guidance of , 
active Hfe, may be appropriately entitled practical 
philosophy. 

The four regions of thought now indicated com- 
prise the entire domain of philosophy. Those who 
would suct^ssfuUy explore that vast domain should 
begin tlieir investigations with its first region. As 
I have already indicated, philosophy as positive 
ought to ]pee«le philosophy whether critical or 
met^hjfsical praeticaL Although the followers 
of Comte the advocates of the so-called “ scien- 
tific philosophy” err greatly in supposing that 
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|>hiloH(t|>hy is incn'ly Ihc, Hynt.licHis aiul m'lK'rulis;!- 
tioii of tlu' posit iv(* or Hpecial si'ictiors, they are 
perfectly riglit, in niaintiiiiiiiig thut plulonophy inust- 
he liUHctl Oil these si-iene«.s, and can only verify 
itself through neeepting uiui c>«uifonning to their 
<*,<t!ie.iuHioiiH. Philosophy must hase itself on the 
HeieJie,ea even while searehing for their hases. It 
may <-om;cival)ly |trove seieiie.e to he illusory, hut 
in doing so it must annihilate itself, as it eau only 
estahlish its own elaim to eredetiee hy first vindi* 
(eiting tin* truthfulness of the. seienees and then 
appealing to their tesl-itmniy, 'I’hus philmatphy as 
positive must preeede pidluonphy as <’ritie^al, meta- 
physieal, and praetieu! ; and eritieal philosophy, 
nuttaphysieal philoH<jphy, and praetio.al philosctphy 
must submit to he attestaid hy tluf etjaelusions of 
a positive phihi.sophy which a<u’«'ptH the well-eHtah- 
lishcd results of any and every seienee. 

if the vh'W just stated he upprnv< <l we shall 
frc-ed from tin! danger of faliitig itito either of two 
eomnion ami hurtful errors. The first is tin* idetiti- 
fieatiou of philosophy with some special science or 
group of scietnu's. The narr<iW tjotion that one 
scimice helongs to philosophy and anuthi:r not., that 
the mental sc.it'mms are philosophi<;al attd tlu; physi- 
cal seaenees non-phtlosophieal, is still prevalent, but 
is essentially ami intensely unphilosophiaiL There 
is no objection tt» using the terms s(;ienee and philo- 
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sopiy popularly, iutercliangeably, wlien no harm 
is likely to be done thereby ; but if we distinguish 
and delimit them there is but one view of philo- 
sophy which can justify itself either historically 
or logically, and it is that which regards it not 
as exclusive of any of the sciences, but as com- 
prehensive of them all. From this view it follows 
immediately, on the one hand, that no special 
science can claim to he philosophy as against any 
other special science, and, on the other hand, that 
no special science is excluded from having the 
closest connection with and interest in philo- 
sophy; that each special science, one may even 
say each special subject, has its philosophy; the 
philosophy of any subject as distinguished from 
the science of that subject being the view or theory 
of its relations to other things, to the universe of 
which it is a part, as distinguished from the view 
or theory of it as isolated or in itself. 

The other grave error to which our account of 
philosophy is directly opposed is that which would 
found it on common-sense, on ordinary knowledge, 
on untested and unanalysed consciousness. In pro- 
nouncing appeals to common-sense to be illegitimate, 
I take common-sense in its ordinary acceptation, and 
censure in no degree appeals to those so-called prin- 
ciples of common-sense which are simply the ulti- 
mate conditions of thought as adequately ascertained 
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hy p.Hychf>lo,^ifuil analysis. What, is alofa^ f>l»j(‘ction- 
iihia is that ‘tha saicnce af tha sciancas’ shouhl 
ap[>aal from saianaa to any lo\va,r trihunal. >S(*iaiiaa 
is mora daiinita and Ixitter oruundad than (srdinary 
knowladj'*;; mairar tha pci’fea.t. form of human know- 
ladgi! ; such knowhulgu in its aoinjdctaKt and purest 
state, 'fharafitra wlnmevar saitnioe can he had it Is 
witli seiam-a that philosophy should have to do, and 
hy saianaa that it must, ha, triad and judged. Bach 
saianae radttia's to onlar, aaah saia.nae da.vclop.s to 
parfaatiun or appruximiita, parfa.a.tion so muali ordin- 
ary k)Hnvh‘iIpi‘, and philosophy has to avail itself of 
tha, aahii-vainaiit.s of the sa.puratf) saianaas. Hana.e 
an important nuluation, an important simplinaatiou, 
of its hihour. As far as pnssihla, it has to tlo not 
diraatly witli the aomparativ*' chaos of common 
knowlcdgo, hut witli tlie Wiparate systiuns of order 
which aamstitutc the special sciences. Whonjvcr it 
can «lo hatter it ought never tt> appeal from tlio 
higher to the lower trihunal,— from l*lulip soher to 
1‘hilip drunk. 


ill. 

Some ohsrrvaiion.s on the various kinds or stages 
of knowladgc still saem to he aalied for. To appre- 
hend aright tint nature of <ma pluise or spacies of 
knowledge ao<|Uiuntauai^ with that of others is in- 
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dispensable. Yet it has long been, and still is, 
common to assume that knowledge is only three- 
fold, although the assumption is very erroneous, and 
has given rise to various false inferences. There are 
many stages and kinds of knowledge, and so im- 
portant a fact should not be overlooked or the vast 
significance of it fail to be realised as fully as 
possible. Yet there are even scientists and philo- 
sophers who treat of ordinary human knowledge as 
if it were the primary source and oldest form of 
knowledge. Of course that is a very great error, 
one which assumes that there was no animal in- 
telligence or knowledge on earth before mankind 
appeared on its surface, and that the deepest roots of 
consciousness and thought were brought into the 
world with the advent of palaeolithic man or a 
primeval Adam. There is not only no warrant for 
the assumption, but absolutely conclusive evidence 
to the contrary. 

There was animal consciousness on earth for in- 
calculable ages before the genus homo appeared on 
it. Human psychology instead of being the whole 
of psychology is a very small portion of it. There 
is a psychology possible of far vaster extent, — a 
ccfflaparative psychology the aim of which should be 
comprehensive enough to take account of all kinds 
of creatures Aat have lived, suffered, and died 
on earth, and capable of realising aright what 
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their experiences, iJicir iiitnT »s w il '-li'- i h;* 
tories, have been. lis Insk iiiav In- « ul' 

one, but it euiinnt l»c reasonably beM an nii 

possible one. Why not ? Just bi-i'aiio* nian ju 
his own inmost nature the ki-y !«• a!! imunal . 
sciousncHH. in every stafe of 

wliat arc called «»r, rn 

other worikj HcnHalinu, bii*I lint 

so has every uninnil, even the an.i n*. =ui.-.«i 
i he three ebun(*iit>k of eonseinnfAU*'Me aii' UMi parabli. 
alike in man ami beawt, ami lieiir*- tb.- P.iner no»y 

by u judieiounly direeteii hiiiiiy <4 ili«' » ;»< 


a very cousidcrabbs umounf of kn..ui.dK.' <4 fn. 
actions, ineanino.M, and exj-ri. . „{ an.ne.K ..{ 
every kind, and at every slay,. „f 
The course of the history of ktt.m b 
began apparently with the oriKiimlion of hf„ 

on earth, although there are sonic* who 

lieve that it began earlier, and that si-nf -.i . ,»,„i 
consciousness had their roots ev«n 
kingdom. In j»roof they hav.* , 1 n. t,. 

traceable throughout the vegeiHl.h* kiny.l...u oo.i t.. 
adaptations between certain pinnts imd 
cal surroundings unab.gous to iJow* tb«! uk.- j.bo r 
tn consequence of the re|«jtitir.n of | 
and the formation even «f bm,„„. }u.b,u Ai,...,.,. 
the moat relevant and Iicst known of f,, ,, 
the curious arrangement and neiion af th. o, 
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the pitcher-plant ; the rapid and peculiar motion which 
makes' the Dionsea muscipula an efficient fly-trap ; 
what Darwin calls the ‘ nice sense ’ of the Mimosa ; 
and the elongation and contraction of the stalk of 
the Valhsneria according as the waters in which it 
grows rise or fall. But however analogous or akin 
to animal actions such movements may appear, no 
one has as yet proved them to he of the same 
nature, whereas it is certain that knowledge began 
wherever even the lowest animal life began. All 
animals have intelligence, and many of them an 
amazing intelligence. Yet not a few attempts have 
been made to explam away their intelligence ; and to 
represent their actions as merely automatic, as due 
to the mechanical play of bodily organs, or to irrit- 
abihty, or to the immediate and sole operations of 
deity, or to instinct undefined. 

It was a curious fact that so late as the year 
1874-75 such men as Prof. Huxley (in The Fort- 
nightly Review), and Dr Carpenter, Mr Mivart, and 
the late Duke of Argyll (in The Contemporary 
Review), should have been discussing the question. 
Whether or not animals are automata? Certainly 
if animals are automata and their actions automatic 
so are men and their actions.’- Man and beasts are 
alike machines in that they are ahke influenced by 

^ See Janet’s Fined Causes (E.T.), Bk. I. c. v., Mechanism and 
Binality, pp. 137-1*78. 
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thftir pliywifuil organisation aiul alike different from 
maeliiiK’H in that they arc alike endowed with sen- 
tieiu'.y, apjictite, desire, and activity. Bir Isaac 
Kewton, Addison, Bonnet, and others have spoken 
of llui instinctivi'. aetiona of animals iis inime<liate 
operations of Deity. They have represented the 
phenomena, of so-called instinct as ‘ the direct mani- 
festetions of the. Divine energy in aniinnls,’ as ‘ to 
he ('xplaiiied liy the continued and universal ]>res- 
en<‘,e of a living intelligejit Hj)irit,' and ‘the body 
of an inseel. ns hut a e.urtain hiding t.he operations 
of the Huiirenn^ Artist,’ — a vie.w whie.h imjrlies 
that ‘(Jod is the soul (»f hrutes,' — an ojunion far 
from peculiarly pious, a theory whieh, if con- 
sistently (’arried out, W{)uld retluce all nervous 
actions and all mental pro^^cs8(‘8 hoth in man 
and lieasts to ilivinc operations, and land us in 
e,(implc.te. pantheism. 

Others hav(! represented tiie study of animal mind 
as impracitieal)lc ami futih;, on tluj gnnuuls that wo 
are j'ithiu* (l) not conscious of what takes place in 
uninui! miml or (2) that animal consc.iousneKs is 
imtrely a tjHitsi-r.aiiMvJousiit'SH. Bsffh rejisons are 
ex<‘eedingiy weak. If w<^ (!an know only tht; mental 
states of whieh we arc sc}f-(tonHeiouH it is not merely 
the mimls of hcuists that we must remain ignorant 
of, but every human mind except our owig and jilso 
the Divine mind, for all those mijuls are alike un- 
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known to ns except tiirougli their self-manifesta- 
tions to ns. 

As inconclusive is it to assert that animal con- 
sciousness cannot be apprehended and interpreted 
by us because it is only quad-consciousness. The 
reply to that is obvious. How can what is asserted 
as known be known by those who assert it? To 
be entitled to say what they do say they must 
have already done what they declare cannot be 
done ; must have interpreted animal conscious- 
ness and ascertained what it is before they can 
rationally believe or pronounce it to be anything — 
or even quad anything — else. Unless they know 
what it is, how do they know that it is not such 
consciousness as they themselves possess, but a 
mysterious tertium quid between that conscious- 
ness and unconsciousness. As to the second reason 
referred to, a quasi-comciousness is an absurdity. 
To call the pain which an animal gives evidence of 
suffering quasi-pain should be recognised by every 
sane person as an abuse of language. There is no 
medium, tertium quid, or quad in such a case. 
There is either pain or not pain, sensation or non- 
sensation, knowledge or ignorance. 

Seeing that consciousness and knowledge belong 
to aU creatures in the animal kingdom, man as 
the earthly head of that kingdom is not only self- 
conscious and self-cognitive but capable of under- 
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standing wliat arc the Hcnticncy and knowledge 
of the. cmnitlcHH active heings which Xoi>h*gy dis^lri 
Imtes into its innltitudinous (HvisionH, — ^ifn Jy|M’H, 
clasHcH, orders, suh-onlers, and fainilics. 'I’Ih* psy- 
chical life and coiiHciousncss of all mere animnls is 
much simpler ami more limited than that of tnan, 
and may naturally he found, in eoiiHetpience, to he 
mw.h mor<' easily undt-rstooil. TItal. animal intelli- 
gence. is, ns a wimle, howev(‘r, a iinver stage. f»f 
intelligeiici* than the human, and that in every 
animal speeo's the variation i.s greater than in t}»e 
humaig must la> adtnitted, and the main reason for 
Hindi heing the ease seems ohvionsly to Ite flutf the 
animal mind is mindi nntre th-pendent on tlif hotidy 
orgaiiisui than the human mind is on the liuman 
body, '{’he former is in eomparison nundi less free. 
Whereas the matnh-statious of kmovl. di'e in animals 
are often seemingly :iut<im.'iiie, in man lliey are, in 
eomparison, very exeeptionally s(t. Were it other- 
wise, the nc‘hit‘vements of many speei4’s of animals 
Would he far more extrui»rdinary tlnin those of a 
similar eharaeier pt*rformed hy man. .Some of the 
smalle.Ht speides of attiimds display tlm InrgeKl 
amount of inPdligelira*, Tl»e <dephant is sagaejouH 
within certain limits, mid in eoiupartMon witlj the 
rhinoecroH or hippojMitatnus, Imt its knowledge is 
far less womlerful and exact tlinn the kiu»wle<ige 
of ants, bees, and heavers. Ants are not only cap- 
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able of giving good lessons to sluggards but they 
display a marvellous knowledge in an architecture 
of their own, the importance of social organisation, 
and how to conduct war with vast numbers. Bees 
in the construction of the cells of their honeycombs 
not only solved an economic problem of the utmost 
practical importance to them, but which was also so 
difficult a problem of the higher mathematics that a 
completely satisfactory solution was first given by 
OoHn Maclaurin in the Tramactions of the Royal 
Society of London. The naturalists who have made 
a special study of the operations and habits of 
beavers are agreed as to their extraordinary intelli- 
gence. In one well-authenticated case these crea- 
tures have been proved to have, for generation after 
generation during at least a thousand years, con- 
structed their lodges, dams, and canals, so as to 
have at length changed the entire configuration of 
the region in which they had operated. 

The whole animal world is participant in know- 
ledge. Every kind of living creature has some 
measure of intelligence, sentiency, and self-activity. 
Whence come they ? Whence has every living 
creature its share of them ? Surely not from mere 
matter in any form, nor from the creatures them- 
selves by any self-creative power, but only from an 
eternal self-existent Intelligence, an Intelligence to 
which no origin or limit can be assigned, an infinite 
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and cvcr-livinjj; Bidn^ crcutiva and rftnijtr<'hcnHtv«* of 
all that knowH and all that Ih known. A|ij>ar»'nlly 
there warn many ajid lonjij agea iH’fore then' wan any 
life and intelligt'iH'e on earth ; hut nmeeivahly uIho 
the Hourcea of consciouHncHs and knowdedge may 
have lieen prcKent in the eosinie ether la’fore our 
world became a globe difioreiitiuted fronj all tidier 
worldK. Nor ia it entirely eertain, |ierhaji.H, that 
vegetable and animat vitality may not have hat! in 
an inealctilalily remottt agt; on earth their origiiiH in 
the aamtt protojilaHmie. Hnlwtanef. What i.s nhuit* 
indubitable in that eon.seiiinH lifit ha.H lia<i an esceetl- 
ingly long biHtory on earth. 

'I'ha! it w;tH jireeeded by a vawtly long history 
of entirely ilead matter doeH not Hcein to have 
betui ad<-i|iiately provetl either in the aHirtnutive 
or negative. Mvtni a rmdeeule of matter wtiuh! 
appear to have a hiattiry in tir liehiiid wideh alike 
the ehemiHt and hioI<.gi.;i, gfologi t am! paliet*n« 
tologi.Ht, have ffiiled entirely to ileeipher. N’o 
edueateil perHuii, however, thanka to the laboiir.H of 
thoHtJ ,-ieient let; , eaij now fail tti believe that flie 
luHtory of animal life ami intelligeiiee ban alreutiy 
been one of amazing and inealeulable length, aa 
well aa viwt bnatdth, and that from ita lii-Ht kmiwn 
apptt.'iranee until the pnwnt time it haa lieen a 
history of unbroken eontinuity the development 
of which can be traced as plainly aa the hiHt«iry 

n 
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of any individual. It has passed through many 
epochs and phases, every epoch having its oWIA 
physiognomy and every phase of every epoch having 
presented some variation, but there has nowhei^® 
been complete separation of the stages or radionl 
difference between the species of animals that harv^ 
lived and worked, enjoyed and suffered in thos® 
stages. Absolutely new and original species, hoxv- 
ever, have been nowhere discovered. From tti® 
earliest time animal nature has had general features 
in common with those of to-day. It is impossible 
to draw an absolute limit between the beings tka-b 
have existed before us and those that are living' 
around us. 

Our animal world is not distinct from the fossil 
world, but rests on it and is the contmuation of ib 
at almost every point. The two in alliance hav-e 
had a series and history of the stages which, axre 
so many periods of progress alike in the general 
history of the animal world and in the special 
history of mankind. And hence there has been 
in the main a continuous growth of animal and 
human intelligence and knowledge towards develo;p- 
ment and improvement. The numbers of a.m~Tna,]R and 
men have been increased. There has been greater- 
differentiation alike of their physical and mental 
organisation. There haa likewise been progress as 
regards sensibility, intelligence, and activity — e.^.. 
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improvcnif’ut in sifilif, hrariii'i;, hhh' 11, aftVrtiojifitf' 
aiul social Hcntinn-nts, a higher ih-vfli'piiii iit of (hf 
nervous system, ami mor<^ etunhinafimi ami co- 
operation. 

<hu! Inis a temptation to <.lwell on so interesting 
a Huhjcofc, but I must not yield tt> it, as it lots Ihm'II 
in recent times dwelt on hy many distinguished 
scientists. The study of afiimnl mind had been 
inaugurated by Aristotle's //wtor// fj/'dln/mn/s, yet 
during the last fifty or si.xty years it will scarc'cly 
1)0 quentiomsl to hax'c iau'it inor<’ rnrcfully and 
fruitfully cultivati'd than all those whii’h hml pre- 
e<dcd th<*m, Comparative I’syehology is mainfv 
th(‘ ereation of the present age, diiring which there 
has, perhaps, laten no more interesting H<’ieiitifie 
achievement. It has inamensely e.xtemhsl the 
sphere of psyehological Htu<ly. Among those wln» 
de.servc most e.redit for that result Inivc been Bingley, 
Bilehner, Ikrwiu, (buidry, Hony.i-au. Iluher, Jesse, 
Luhl) 0 (’k, Perty, Uotn.tio-.*, Semper, ami Wundt. 
They are all authors of most instructive utol ea.=^ily 
procurable works. 

Of human knowleilge tlmre ari* universally re- 
<'ogni.se(l to he thr«‘e kinds or .siajp'S vd:., ordinary, 
scientific, and philo.iopltit- knowledge, lirilimiry 
knowledge is the kiml of knowleilge common to 
all sane men but also sucli knowleilge as is often 
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extremely indistinct, confused, and superficial. It 
is not strictly definable and giuierally very vague 
as to its contents. The nature of it is e.oinmon not 
to men only but to nil animals. It is distinguishable 
from science !)}' its hick of precision and exac.tness 
and from philoscjpliy by its lack of cnmprclumsivcucss 
and profundity. Evmi iis knowledge, (jf purticnlar 
objects and limited ends imleed it implies universal 
principles and rational intuitions but is not <;on- 
sciously anil distinctly aware of them. Only in tlic 
scientific and philo.sopbical stages do they come 
clearly to light. Yet ordinary knowledge is a 
knowledge by no means to he dcspiscil. A large 
portion of it is probably of more value than much 
which is called science and believed in im such. 
Although less exact than science it is often hiss 
capable of binng dispensed with. A human world 
compose, d exclusively of scientific experts might 
very possibly, and not very improbalily, be not 
better but worse than one like the ju-csent com- 
posed for the most part of merely ordinarily 
intelligent men. There is a vjist amount of 
ordinary knowledge which is more helpful ami of 
more real human interest than there is of science. 
All the roote of scientific thinking are already in 
ordinary knowledge. Coniparetl with ordinary 
thought the amount of scientific thought is very 
limited. 
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Kcii-ntific kiunvledf'c, in, iicvcrtlu'lfs;-;, ripjhtly 
rcj'jmk-d as on thf whole a higher staj^e of know- 
ledge lli.'Ui nrtn-seicnt ifie or ordinary knowledge. It 
is n knowledge of more than mere fa<'ts or e.onimon 
olwervniion.H and experieneeK, inelndiiig as it does 
a Hc.arc'li for tin* reasoim and enust's of tIdngH as well 
as of mere jieree|iiion,-i of them, or, in (Jrcck 
phraseology, not merely tint on hnt also t.hc Sion 
of jdieintnieiui. And, farther, all Heieiitifie. know- 
ledge is knowledge of a speeiiic kinil, and diifer- 
entiated fonn knowh*dge in»t of that kind. Maeh 
Heienee has a sphere of its own, and is not to he 
eonfonnded with unnnified and indelenninate know- 
ledge. The seienliHi is a Hpeeialist, ami as Kue.li (»ne 
who keeps withiji a provinee peeuliarly his own, 
and flistin;nn;dii- 5 it from <»lh«‘r provinee.s, although 
if a wtHi’ nnui he will look heyoml it atid take note 
of what other Heientmta are doing in eontignoms 
departnjenlM. 'fhe metlnak appropriattt to the 
Heveral aeienees must vary with tludr olijcjtts. 
vHtill h'HH, of ttourse, is Hciitntilie knowledge to ho 
idmtiithtd with mere latlief, or with mere art and 
praetiee, than with «*riliniiry knowhnlge, I'o collect 
fiic'ta, to analyse material ohject^t and mental states, 
to distinguish hetvve.en Kcmhlane.t; ami reality, to 
discover and formulate, laws of seipn-nee, to bring 
to light the <u>nditiou.s of order and organisation 
jdike in the pliyaitail and spiritual worlds, are what 
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the sciences have to accompliHli, carii in it** mvn 
province. 

Science is often, but not always, what }ta4 bfi ri 
merely ordinary knowhclifi' in an advanrcij and 
improved stage. It is not always ho bri-;ui>*i> whrii 
sciences are thoroughly cstubliHhrd tlioy iiro oftcu 
capable of evolution from within ho uh to yii-ld 
vast accessions to knowknlgc Hindi m havi- lu-ver 
existed except in scientific form, ^liitlicniaiicH w 
constantly thus e.xtcn«ling itself into rcgiotiH whiTc 
unscientific intellect hua never Iwen, and r.inw«* 
quently can predict elfecta which havu ni-vor l»rrn 
observed, and may be carried to drv. !..j,s». n! : far 
beyond the reach of cxitcriiu.-nf i, Bm in gi-ii.-ral 
science issues out of onlinary knowliid:*f. ainl that 
knowledge may in every ewe be j’< |';ud« .i an a 
step towards scientific knowledgi*,- a« a humidor 
stage always, a prior stage generiilly of the mtm 
movement or process. 8eience Hwh Hujiorior to 
ordinary knowledge, in being both more gem-nd 
and more definite. More genera! innamurh hh it 
regards things not as isolated and individual l,ut 
as included under some law, as terms of Homo fisi-d 
relation, of coexistence, or siicxiesHion ; and rn*»ri‘ 
definite as implying a recognit ion of tlw wog r.*. 
lation in which one fact statuis to another, whereaa 
ordinary knowledge in its rii<^ogniti«<n of cunnectioii 
between facts is merely of some soH of . onn. rti.o,. 
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lii u gi’ucral way philoHophic ktiowlod^a may 
rcaHimaldy Im 1 h-1i 1 tt> b<’ the luffhcHt stage and 
most e(im|tri'heiiKiv»" kind of hnman knowledge, 
hut. oidy when it. Ktriven with a fair tneaHuro of 
aueiTSH to realiae. the. ideal at which it ainm. All 
that jiHsuineH to he jihiioHophy in not to ho taken 
aimjtly t»ii its own authority. Much of it has 
been frtund to lie inHt(*ad of perfect knowledge. 
l>retentiouA nonHcnse, But gnnnino philosophy is 
worthy of id! tin* praise whi(di has hemi hestowod 
upon it. Wherever there, has been uetive and 
earnest tlnnking. wUerevi-r the. arts have t}ouriKhe<l, 
wherever the He.ienees have prospered, where.ver 
eivilisation luis spr«'ad, then; philosophy can he. 
shown t!> have been at work. Tim term itself 
and the history «if it have liecn fUggo.Htive and 
inslruetivo ns to what it has meant ami ought 
to mean. It tvas os “the love of wisdom," and 
not as the aeijuisition of mere knowhsdge, that it 
was railed into existetico, and the I’ythagorean.H 
and I'latonista eontinued to regard "the yefirnlug 
after divine wisdom" as what wits properly dm* 
tinetive of it. i Jieero a|K»ku of it us " the se.ience 
of divine and human things ami of the eausei 
in wliieh they are eontuined." lloHt!arti*H <*hangcd, 
and contrilmtcd to imKlfrni.si-, the e.om^eption of 
it, by repr«-senting it as "the pursuit of the 
pt^rfoet kuowledgo of all things that men can 
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know, deduced from first principles.” Kant de- 
scribed it as “tke science of the relations of all 
knowledge to the essential ends of human reason.” 
Lotze’s definition of it (in his Grundzuge der 
LogiJc, § 83) is “an effort to import unity and 
connectedness into the scattered doctrines of cul- 
tured thought, to follow each of these directions 
into its assumptions and into its consequences, 
to combine them together, to remove their con- 
tradictions, and to form out of them a compre- 
hensive view of the world; mainly, however, to 
subject the ideas which science and life regard 
as principles to a special scrutiny in order to 
determine the limits of their validity.” Even 
those few definitions may sufl&ce to show what 
has been the course of thought as to the nature 
of philosophy. It has been a long course and 
one never entirely interrupted. Philosophy has 
always preceded what we would call science. Wher- 
ever there is earnest human thought as to truth 
and error, good and evil, right and wrong, there is 
something of the nature of philosophy, and as 
such it aspires to be coextensive with human 
knowledge, claims the right of criticising and 
testing aU opinions, and hesitates not to raise 
and try to answer the most difficult and per- 
plexing yet engrossing and important questions 
which can come before the human mind. Hence 
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philosophy is rightly, and almost universally, 
regarded as the last and highest stage of human 
intelligence. 

Philosophy, in order to he as comprehensive as 
it ought, has to deal as its subject with the entire 
intelligible universe, the three final existences of 
which are God, the world, and self. Its ways or 
modes of manifestation and action are : — 
1°, Positive or Phenomenological; 2°, Critical or 
Epistemological; 3°, Metaphysical or Theoretical; 
and 4°, Practical ; or, it may sufihce to say simply 
the positive, the critical, the metaphysical, and 
the practical. 

Philosophy as universal science has, in the first 
place, to deal in a comprehensive and general way 
with what aU the special positive sciences deal with 
in a sectional way. It has to seek to attain to a 
knowledge of the unity, self-consistency, and har- 
mony of the teachings of these separate sciences, 
and to a knowledge of what the universe is accord- 
ing to their collective testimony. Philosophy as 
thus a synthesis of the positive sciences is Positive 
Philosophy. As such it deals only with phenomena, 
appearances, particular experiences, — with what the 
ordinary man and the positivist scientist accept as 
alone facts. According to Comte and the adherents 
of all the positivist schools there is no other philo- 
sophy than such positive philosophy. In that they 
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err, but they are in no way mistaken in maintain- 
ing that there is a positive philosophy, and that it 
is of primary and fundamental importance. They 
are only mistaken in supposing that philosophy can 
rationally stop where they would have it to do. 

Philosophy should be critical as well as positiv&. 
A merely positive philosophy must be a very 
imperfect philosophy. Philosophy as positive is 
far from an adequate ideal of philosophy. Even 
scientific thought is not necessarily self-criticising 
thought; on the contrary, mere scientific thought, 
however rigid and methodical, is essentially dog- 
matic thought, — ^reasoned yet unreflective thought. 
It builds up what is admitted to be knowledge, but 
it does not inquire what so-called knowledge is or 
is essentially worth. The mere scientist often 
fancies that he is a man who takes nothing on 
trust, when, in reality, he is taking everything 
on trust, because he accepts without question or 
reservation thought itself as naturally truthful, and 
its laws as valid. Whatever superficial scientists 
may suppose to the contrary, the fact is that the 
entire procedure of science, and of philosophy in 
so far as it is merely a generalisation of science, is 
assumptive and dogmatic. The science which is so 
often contrasted and opposed to faith by sceptics is 
frequently implicit faith, and in the view of a serious 
and conristent scepticism must be deemed a blind 
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faith. ThoU'jht may assmui'. Iiowcvit, niid in cvfii 
hound to jissunic., a vory (lifFori’nt attit.ii«h’ fowardn 
itself and its own ohjoctH ; not only may hut oii| 4 ht 
to pasH from a hclieving to an inquiring, frum a 
dogrnati<- to a critical Htagc, from a Kttidy iiiiTely 
of the superficial an<l apparent in knowhalge to an 
examination of the conditions and gunraiifccs of 
knowledge. Philosophy, in a word, low not only 
to accumulate what passoH for knowlc«1gc- in the 
opinion of positivists, Imt must assure itself !W to 
the solidity of its own foundations. As critical It 
is oci-upicd with a fundamental and universal 
problem, tin; pisthlem as to the possihility and 
reality of knowledge of every kiini, if jdiilosopliy 
is not to end in nihilistn or agnostieism. It is 
essentially cpisttunolngy (inekwivc of what is phil«>- 
sophical in logic, and mothodology). 

Philosophy, hesidos Iieing po.^iiive atsd critical, 
should also Ikj iiu-litfthijHU'ttl (systematical or thi'o- 
reticai). 'rhe critiiusm of what passes for know* 
lo<lge may lead only to a negativi* or .Hcepijeal 
result, cither to philosophical nihili.sm or agnos- 
ticism. Were it to be sueeessful, howi-ver, all so- 
called science must he hut an inevitaldc ami 
tncradicahle illusion, ami all so-ealled knowledge 
at bottom no kiiovvietlge, or the knowledge of 
nothing. In that east? phihwophy might he best 
defined as a demonstration of the vanity of 
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ttouglit. While, however, its criticism of know- 
ledge may conceivably lead to philosophical nihilism 
or agnosticism, it may also, on the contrary, issue 
in the refutation of them and the vindication of the 
behefs which underlie the special sciences, ordinary 
knowledge, and common life. In other words, it 
may warrant the conviction that objective reality 
is the necessary antecedent and universal correlative 
of the subjective activity in knowledge, and so far 
from being absolutely unknowable is continuously 
revealing itself, even to our very limited minds. 
But if that result be reached, philosophy is mani- 
festly bound to exhibit the nature of the ultimate 
which the special sciences presuppose and so far 
manifest, but with which they cannot ©ompetently 
deal — ^first, because they are special, and, secondly, 
because they are logically anterior to the criticism of 
knowledge. Philosophy in that phase has for very 
long been known as metaphysical or ontological 
philosophy. It has also been often termed 
systematic, theoretic, or speculative. Of course, 
philosophy as metaphysical has to determine 
whether or not there is God, the ground and 
source of all being, the reason of all existences and 
events, and cannot escape the necessity of being 
either theistie or antitheistic. It has to deal witb 
all dogmatic metaphysical theories, and all such 
theories must be either theistie or anti -theistie. 
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Hciicp it. camiot. itsjtlf thr iift'c.sHify of hcing 

either theistio or nnti-thr'islie. !f tiie funner he 
arrived at, it is its obvious duty to t«-!! tjs what if 
(uui of Oo<l, of tlie worh! in relation to t Jod, of man 
in relation to (Jod, of provideiiet! and theodiey, of 
revelation and its media, of the destination of man- 
kind and the e.onsumniation ttf tinnjjjs, of the aims, 
ideals, sphfires of aetion of the rcfjuious life, and the 
like. A theistie. niela])iiyHii-;d pliiloHojdiy is bound 
in self-eonsisteney to exhibit the kmnvh'd^fe of f !od 
as the alone, absolute and all ••unipreheu; iv>- kmnv- 
lcdjf{!,“”the idea of ideas in niefaphy.sieai laii'Oiaei-, 
— and us inelusive <»f all the eatej^ories of beiuu and 
thou^dit in iheir j>erf<‘r(ion. A eorreet doetrine of 
tin; nature and function of the. ealef^ories in fhouj4ht 
shows wiiat. is meant by kinnviu}' ( Jod as the abso- 
lute, why it is erroiieou.H to say tlial we eannot 
know {lo<l, seeing that wo can only know the 
relative; or tin; iilienomenal, arnl the eatejijories ur»' 
only valid for experienee. In reality, all proui’i-ss 
in speeulalion, in seieliee, in moral experieijee. and 
iji spiritual life, promotes pruoress in knoHledj.o- of 
(iod. 

Pliilo.Hophy ?iH a sehi'me of tin- seienees. as an 
impury into the nature ainl limits of kimwleiii'e, 
and us a tloetrine of beitjg atnl hec(,iuiu<i;,-™iir, in 
other words, philomtphy jis positivi*, eritieal, and 
motaphysieal, — is tlieoretieal philo.Hopliy in its three 
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stages, and the whole of theoretical philosophy- -* 
is not the whole of philosophy, however, becatis 
although philosophy he fundamentally and predom] 
nantly theoretical, a merely theoretical philosoph; 
must he essentially incomplete. Practical applic 
ability is a necessary consequence of theorehica 
accuracy. The true theory of the relations of th.' 
sciences, of the conditions of knowledge, and of tlr 
nature of existence and causation must be also thi 
only true basis of doctrine as to the ends and issxiea 
the purposes and destinies, of the beings which, con 
stitute the universe. Whither tends the physica 
world ? What is the chief end of man ? To wlia' 
goal is society moving ? Is life worth living ? I* 
optimism or pessimism or an intermediate hypO' 
thesis the legitimate conception of existence ? Qiiesi 
tions hke these can be answered aright only in con* 
nection with a general theory^of final causes sxacl 
as a comprehensive and profound philosophy car 
alone provide. The answers given to them even 
by the most comprehensive and profound philos- 
ophy of the present age, and of many ages to come, 
may be far from distinct and certain, and yet may 
gradually approximate to the full truth as time 
advances and knowledge iucreases. Philosopliy 
when engaged in the study of these questions and 
seeking to be helpful in the guidance of active life 
may be appropriately entitled practical philosophy. 


Firir,nsoi>nY ah .scikn’tia SFiKX'riAitr.M. 

Philosophy may not nnn’asonahly j)rcHcnl u rhiini 
to be rcgarchal as th(i higln*st and monf (’ornprchcn- 
sivo kind of all Iniinan knowledge but cerlaiid}' imt 
of all knowledge. There is an iidlnifely vaHfcr an<l 
more perftfct knowledge, than any to whieli nmti or 
any other or even all created being.s ran j*r«!fend to 
posHeas. There is a knowledge which \vc are very 
apt to ignortj althougli all other knowlrdge in the 
universe springs from it and is <doHely eonne«’led 
with it. In other words, there ar<*. not niendy or<li- 
nary and human knowh-dge, wdeJH’e, atal philos- 
ophy, Init. otMiiscinirf', — <livine in! elligcnee arid 
wisdom, — an all - comprehenHive, perfect, and in- 
finite knowledg**. Nothitig can bo hid from (lod. 
All is perfectly known to Him in th(! pa.Ht, pre.sent, 
ami future, from tin; iugiiest to the. lowest, and 
from the least to the greatest. He* has all the. 
perfections of knowledge in himself and alat» knows 
all that there, is to know from willnnit, Po i-xleto 
sive with omniscience is omnipotence. 'rin*y are 
indi.s8olid)ly united. Tiie former is not innetive 
nor the latter unenlightened. Mor<! need not hn-e 
be said. Tim subject luis been treatf<l iif in every 
cornpridienHive system of theology. 
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A msTOHY OF ('I;AHHIFI(’ATlONS 
OF TUF HFIFNCFS 




A mSTOliy OF CLAHSIFICATIOXS 
OF THE H<JIEN(’KS. 


rpIlE finst proliliMii \vi(ii wliidi })liii«i,sojihy, nliki* 
■ ■ ;iH Hcii'iitiit. srii’iitiiii'iitii nil*! a.'i jmsifn'i' phi/~ 
osdjiliif, slidulfl <li‘al fn hr iirW iiiay liir 

.sri<‘n<‘e8 hr. ratiuiially iirranp‘'i and I'hi.'^sifiril. 
(IlllrHS it hr rtu far arrtniljiHHliril ithvii>U.Hly H'l 
attwilpt at thr oryaiii. aliun of ridjrr ktinwlrd^r 
oj’ HriiMH’i! run ht* HiM’fa-.ssful. l‘!tt!<»8iijihrrH havr 
alwayn frit, niorr ur Irm tUstinrfly, that Htirh jminf 
he tlu; ruHc. 'I’lii’y luw nrvrr KhowiJ t!»‘niM«dvrM 
wholly uiiroji.HrimiH that they ouf'ht tu aim at ihr 
urpani.'-iat iuii nf ktiowlrdifr. On t!ir rntUrary, thry 
havr liiadr man}' rndravunra to rraliw that aim, and 
hav(‘ ulwayH rrruoiuHrd that thr fir, si airp or atayr 
to the uryanii’iifiun rnpiired Ih Komr form nt j‘ht.Hwi{i» 
eatiun. From tin? time of Fluto to tin* prr.srut «lay 
there htm heen a rontinmniK arrirs of uttrmpta to 
chwHify the Heienee.s. An hiHtoriral atnl rrtlsral 
account of them etui Itardly full to he unefitl, t;vt‘« 
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although none of them may have been completely 
snceessful. Indeed, no scheme of the sciences can 
be final and perfect so long as new sciences remain 
to be formed. On the other hand, few have been 
entirely worthless, and some may fairly be held to 
have been of much value. A study of them is 
indispensable at least to those who would improve 
on them. It is always helpful towards knowing 
how a thing ought to be done to consider how it 
has been done. Thus only can all the points of 
view, principles, and methods which require to be 
considered in connection with any difficult problem 
be brought distiuctly before us. 


I. PROM PLATO TO THE RENAISSANCE. 

Platonic I Plato was, perhaps, the first who sought to give a 
I systematic distribution of knowledge. We must be 
careful not to confound with that distribution so- 
called divisions of his philosophy. Of its very 
nature his philosophy will not divide. Those who 
have divided it, like Marbach into general and 
applied, or, like Krug into theoretical and practical, 
have overlooked the fact, which numerous passages 
might be brought to substantiate, that, in the eyes 
of Plato, philosophy was an essentially practical 
spiritual process. It was not theory or practice, 
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science, or life, nor even theory apjilieii to praetiee, 
science aj>j)lic(l to life, Imt l»oth in one — ^tlie sfriviny 
of the soul to purify nml (’nnf»bl(! itself, to jnake 
itself all beautiful within. There is no rij^hl tnnler- 
starnling of the philosophy of Pinto ptwHible if w(j 
forget that he regarded it m primarily a 
the true life of the spirit, the soul making of itself 
a divine poem, the highest imisie. It is efpinlly 
incorrect to divide the IMabmie philosophy, us Van 
Heusdo has done, into a j>hiiostiphy of tin* true, 
of the beautiful, and of the good, 'fliat is an 
alfcogetluT mo<1ern inofh^ of diviiling jihilusuphy, 
and fjnite contrary to the spirit of Pintonisin. 
Pliilosophy was, ueeording to Plato, not. only 
{‘ssentially praetieal, but also CHsentially one, ami 
one because all idi-as lea<l up to the idea of the 
good. 

The division of philosophy most ttommonly 
attributed to him, however, is that into ilialeeties, 
physics, ainl ethkis. But altlnmgh Hchwegier, 
Z<‘lh!r, Kerri«*r, I’l-biTweg, Krdjnnnn, and many 
others, have tidopted it as sul>.stasitialiy wurranted, 
it can exhibit no vali<{ elaims. it. is admiltt'd that 
Plato nowhere «listin(?tly stales it, 'I’he very nanies 
physies and ethics are unknown to him, ami dia- 
lectics is with him not a part of jihiltisophy, but 
the whole of jihilosephy. The way in which he 
came to be credited with the division is appartmt 
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from what Sextus Empiricus, who flourished about 
the beginning of the third century, says on the 
subject: “Of those who divide philosophy into 
physics, ethics, and logic, Plato is virtually the 
originator (Swdg.ei dpj(yyy6<^, having discoursed on 
many physical, many ethical, and not a few logical 
questions.” ^ The latter clause is here obviously the 
explanation and reason of the former. It is because 
Plato has discoursed much on physical matters, 
much on ethical matters, and not a little on logic 
that he is affirmed to have been virtually the author 
of the threefold division of philosophy which was 
afterwards widely prevalent. There is, in fact, no 
other ground on which it can be carried up to Plato 
with any plausibility, and this ground is quite 
insufficient. That Plato wrote on all these three 
subjects cannot in any degree warrant us to call 
him even the virtual originator of the distribution. 
It was scarcely possible that Plato, or any other 
person, should write much on philosophy without 
handling to some extent both physics and ethics, 
and whoUy impossible to handle them without 
keeping them in some measure apart, but that was 
a very different thing from making physics and 
ethics distinct parts of philosophy, co-ordinate with 
each other and with dialectics. That Plato certainly 
did not. There is no dialogue of Plato exclusively 

^ Adv. MaAL, vii» 16 . 
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dialectical, and no dialogue from wliieh (lialerti<’H is 
excluded. Physical, ethical, and all other ini|uiricH 
arc only included in his philosfjpliy in so far as tlicy 
are <lialcctical, and his dialectics exists only as deal- 
ing with the idealities of nature and sjfirit. Plato 
knows nothing of a logic whi(;h has a province <»f 
its own apart from all definite ideal contents. It 
is vain to try to ({lassify his writings jis dialectical, 
physical, and ethical. 

Plato’s distrihufion of knowhalge is one*, involved 
in his very theory of knowhslgc. It has hecn 
discuKsc'd HO oftfui that. I shall treat, of it us Uricdly 
as poHHil)I(^, and (»nly hccau.se 1 must. .Ae<-nrdiug to 
Idato, tiuui, two worlds lie lit'fore the, vi.sittn of man, 
— a visible wendd ami ai» intelligihlc w<irld. Each of 
these worlds, in its turn, divides into two, 'Phus 
th<3 visible world is made up either of things or of 
images of things. The former are, the rocks, trees, 
animals, &<;. ; the latter are. the shadows and refie.c- 
tiouH which they throw olF, — such slutdows and 
reflections ns may be seen in water or in a mimtr. 
All the objc’cts of the visibh* world are (liseertied 
only through scuise (atirf/Tjen^), but. sense in contael 
with things gcfm?riiteH ladief (iricrTii), while in con- 
tact w'ith images (eycow) it generate:! merel}' con- 
jecture (uKaa-La). Belied' and ectnji‘cture. arc- but a 
higlicr and lower form cef opinion {Sd|a), Belief 
difiers from coujeeturc^ ; views based on things are 



72 


PLATONIC SCHEME OE 


not to be confounded with views based on mere 
shadows, and have a greater worth and usefulness ; 
but in no form can the informations of sense give 
us truth or be entitled to the name of knowledge. 

There is, however, an intelligible world, with 
objects which reason apprehends and not sense. 
These objects are likewise divisible into two classes, 
— conceptions and ideas. Conceptions are on the 
lower level, and the mind reaches them by the help 
of certain objects of sense which are a sort of images 
of them. The mathematical sciences are conversant 
with them, and in these sciences we make use of 
visible figures, and motions, and audible sounds, but 
only to help us to the comprehension of forms, pro- 
perties, and ratios, which intellect alone can grasp. 
They are five in number, and form a naturally and 
closely connected series, — Arithmetic, Plane Geo- 
metry, Solid Geometry, Astronomy, and Harmonics. 
Even the two latter deal not with physical things, — 
the visible luminaries of the sky, and the musical 
sounds of the voice and other instruments, — but 
with permanent truths, mathematical relations, which 
eye cannot see nor ear hear. 

Plato gives, in the seventh book of the Republic, 
a very remarkable account of the sciences conversant 
with conceptions. To that account it must sujBSce 
here merely to refer. The great value of those 
sciences in his view was that they tended to raise 
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the niiiul aliovi; tliemsclvcs, to develop philosojthie 
insight, to educate reason to apjirehcntl the ah.solute 
truth whieJi is the light and life of the soul. In 
themselves he regarded them as inherently dch'ctive. 
They begin with e.ertain assuin[)tioiis and give us 
only the. c.onsispienecs which follow from reasoning 
on these assumptions. They start from prineiph-s 
which they eannot prove, wliitdi it is he.yond their 
province to prove. I'hey are essmitially hypothetittal. 
There is neetl, :icc(irdingly, for a higher se-icnce; 
a seimiee whieh may make use of the asHunijit ious of 
tlie se.iences which <lcal with coiiec.pf ions as fM-.casions 
ami starting points whence it may a.sccnd to altsolulc 
principles, to what has its reality and evidence in 
itself, to id(!a.H. Ami tliere is such a seiencc. Its 
name is !)iulec.tie. The lower seienees have for timir 
objects conceptions or scientific asHunijitioim ; the 
faculty which they employ is discursive reason, and 
their proeediire is demonstration. The highest 
scienct* has for its ohjeefs ideas, not coiKa'pthms ; 
ah.solute, not hypothetical primuplcs; laad, not 
aHsunicil c.xistcuccs ; for its process inluifion, mit 
diunonsfration, am! for its faculty the intuitive, not 
the disiuirsive reason. It include.M in itself all pni- 
perly philosoplueal investigations. It is at once a 
nietaphysicH, a logie, a theology, an ethies, and an 
mstheticH ; a metajthysies, heeause ociatpied with the 
imnmtahle and in visible ; a logic, because the form 
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and method of absolute science ; a theology, because 
the supreme idea is the ultimate cause ; an ethics, 
inasmuch as conversant with the principles which 
are the source of all morality; and an lesthetics, 
since true beauty is ideal and transcendental in 
nature and origin. 

Plato’s doctrine of science originated in a profound 
conception of the nature of intelligence, and corre- 
sponded to a magnificent view of the universe of 
existence. From its promulgation to the jnesent 
time it has captivated alike the reason, imaginations, 
and moral susceptibilities of men as no similar theory 
has done. But, whatever were its merits, it had also 
defects, which showed themselves very plainly in the 
Platonic survey of the sciences, and which led, in 
particular, to undue contraction of the sphere of 
science. The whole world of sense is not to be 
relegated, as Plato advised, to the limbo of mere 
opinion. Natural apprehension and ordinary judg- 
ment are not so essentially different from scientific 
cognition as he assumed. The notion that there is 
no science of phenomena, and that consequently 
science cannot be reached through the study of 
phenomena, but requires us to get beyond phen- 
omena, through and above them as it were, into 
a region of types, exemplars, conceptions, ideas, is 
directly antagonistic to the spirit of modern science, 
and has been amply confuted by the splendid achieve- 
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menta of modern .sei(‘ne(‘. It. ia a notion wldclj 
invoIvcH deni;)! of the possildlity of the jdiy.sieal ftr 
natural seicnees. 

It apjmrently led Plato to that eoiH-luHittn. For 
although in the Tinueiw he s|KH!td.'itf<l on th(> r*rigin 
and disposition of the world, and the organisation of 
man, he exjtressly h<d<l that nothing eotdd Ite aliinmal 
on these HuhjeetH as e<u‘tain. What is eulled his 
Idiysics was tin !ij>plituiti<tn of his 1 Hitleeties, ami of 
a charatster whieh he himself maintained must he 
conjectural. Of ])hysical Heieuee in the [troper setisf’ 
he has kIiowh, I think, no coni-cpiiou. 'Fhe error 
which led him thus unduly to restrict the spherr of 
Hcienee he also earned int<t his aeluid survey ajid 
description of Ihct scienetw. 'I'lntre it took the form 
of the dogmti that the niulities of a seieaet- tire dis- 
tinct from its phcnomemi. Tint hitter tlo not eottttiin 
or manifeHt, but oidy suggitst the. truths of fu'imiec, 
and aid the mind to reach them. The < <iiiccpti(.n.-5 
of Geometry are ideal as.sumptioijs ; its phenomena 
are visihhi illuHtrationK whieJi never «‘.\actly eur 
respond to them, ami (jften ilo them great injustiee. 
Bo there is an Astronomy of theoih'S or realit ies, ami 
an Astronomy of appearaiurrs or phenomena ; ami 
the latter is not true Astronomy, because tlie varie- 
gated adornments winch appear in the sky, the visible 
luminaries, beautiful as they are, are only a sort of 
admirable diagrams by tlic help of which we may 
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rise to the contemplation of spheres, movements, 
and relations, which are real and immutable, and 
which can be grasped only in mental conception. 

Now, all that is untenable. The diagrams of the 
geometer are not phenomena of geometry. Geo- 
metrical reasoning refers entirely to ideal figures 
and relations, understanding thereby immediately 
or mediately defined figures in immediately or 
mediately defined relations. However badly drawn 
may be the diagrams before the bodily eye of the 
geometer, those before his mental eye are always 
absolutely accurate delineations. He can only 
reason on the supposition that his triangles, squares, 
&c., are precisely what they are defined to be. 
It is likewise vain to separate and contrast an 
astronomy of appearances and an astronomy of 
theories. The appearances are in astronomy the 
very things and the only things to be explained. 
A theory, to be of any worth, must be one which 
accounts for the appearances. Plato failed to per- 
ceive how phenomena exhibit laws and how laws 
manifest themselves in phenomena, and conse- 
quently he opposed phenomena to realities in a 
way which few will now undertake to defend. 

Apart fix>m the error indicated, Plato’s survey of 
the hypothetical sciences— the sciences which deal 
with conceptions — ^is of remarkable merit, consider- 
ing the age to which it belongs. It is especiaUy 
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meritorious for the comprehensiveness and correct- 
ness of mathematical view which it displays. It 
strongly corroborates the historical testimony that 
Plato was a proficient in the mathematical knowledge 
of his time. He ignored, , as we have seen, natural 
science. Here, where Aristotle was so powerful, 

Plato was comparatively feeble; but, on the other 
hand, where Aristotle was weakest Plato was 
strongest. All the difidculties which intelligence 
meets with may be reduced to two classes, — diffi- 
culties of abstraction and difficulties of complexity. 

Of superior minds some overcome more easily 
the one class of difficulties and some the other class. 
Aristotle was the more fitted to deal with the 
complex, Plato with the abstract. Hence, Aristotle 
was drawn to natural philosophy, and still more to 
natural history and psychology, and whatever de- 
manded close observation and searching analysis; 

Plato to mathematics, and all those loftier problems 
which most transcend sense and most exercise pure 
intellect. Pew thinkers have discerned so broadly 
and clearly as Plato the relations of the mathe- 
matical sciences to philosophy. 

Aristotle’s conception of philosophy as distin- Ansto- 
guished from science was greatly inferior to that gow. 
of Plato, and his criticism of the nature of know- 
ledge was far less profound and suggestive, yet his 
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work was, on the whole, an advance on that of his 
predecessor. It was at once its continuation and 
complement, Aristotle collected the truths which 
Plato had so lavishly scattered, added to them a 
multitude of facts acquired by his own indefatigable 
industry, and a multitude of reflections suggested 
by his own vigorous and penetrating intellect, and 
combined with rare judgment his vast acquisitions 
into distinct organic systems. He thus became the 
founder of more sciences than any other man. He 
gave existence and form to almost as many special 
scientific disciplines as he wrote books. 

That great thinker, than whom there probably 
never lived a man of more encyclopaedic mind, 
adopted a threefold division of philosophy, science, 
or knowledge. He distributed it into Theoretic, 
Productive, and Practical. Theoretic Philosophy 
has no aim beyond the apprehension of truth. It 
is conversant with the existent, with being. It 
subdivides into Physics, Mathematics, and Meta- 
physics. Being, considered in connection with 
whatever can be known through perception and 
experience, is the subject-matter of Physics, which, 
according to Aristotle, includes Psychology. Being, 
conceived of apart from the variations of the mate- 
rial world, but not apart from matter, is that with 
which Mathematics is conversant. Mathematics 
consequently differs from Physics not essentially. 
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but only in degree, an being more getieral and 
al)stract. :\letaidiy.sie.s, again, dill’er.H from .Mnibr- 
matics just as Mallieinuties differs from Physies, 
being still more general and abstrae.f,. If. ti-i-ats of 
Being per w, of the existent in its absolnfe nature 
and universal jn'ojtertieH. Aristotle culled it “ First 
XdiiloHO})liy,” and HometimeK “Tlnadogy," It eon 
taiiual what, little tiaatlogy he taught. 

Ibit jdiilosophy, according to Aristotle, althnuglt 
primarily is not ex<-iusively tlnsu’etie. The. eon- 
t(!mplution of beJiig is its jiropm- funeti(»n in its 
purest form, but- not its only fuiietion. it has 
regard also to tin; production of elfeeis and to the 
regtdution of human actions. In the former «‘iise 
it is Proiluetive Philosophy; in the hitler ease it is 
Praetie4il I’hilo.sophy, Productive Philosophy differs 
from Tluioretic Phihmojthy bia-nuse, it ttiiids to per- 
formauen instead of to eoiitemplafi<»n, and from 
Practical Philosophy beeaiise it does not terminate 
in the regnlation of actions, but in the origination of 
licrmanent produets. It is the theory of the arts. 
Aristotle diil not subdivide, it. Jfis “ f'oiuies’' deals 
only with one of the ‘‘imitative” arts. Uhetorie, 
which, Judging from its geiu*ral elmraeter, <tne ex- 
pects to find placed by the siiie »if Poetics, was 
viewed by him us a wieiicc auxiliary to Politics. 
Practical Phil ()H(> phy looks bi*yond truth to tin* 
good, and seeks so to regulate aetioJis that the gootl 
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may be reacbed. Its two cMef braucbes are Etbics 
and Polities. The former deals with man in relation 
to bis natural good as an individual; tbe latter is 
an inquiry as to bow society should be constituted 
with a view to tbe public good. 

Witbin this scheme Aristotle did not place Ana- 
lytics, later called Logic. He regarded it not as a 
part of philosophy, but as an introduction to philo- 
sophy, and especially to “first philosophy.” As a 
doctrine of the principles and processes of science 
he considered that it ought to take precedence of 
the sciences. This, of course, was virtually to 
exclude it from the sciences and to allow that the 
proposed classification of the sciences was not in- 
clusive of all departments of knowledge, while it 
could, with much appearance at least of truth, be 
maintained that the principles and processes of 
science are only ascertainable after sciences have 
been formed. Logic may, however, have a place 
assigned it within the Aristotelian scheme. It may, 
indeed, be ranked either among the Productive or 
the Practical Sciences ; among the former if its end 
be supposed to be the production of arguments ; 
among the latter if it be held to aim at the regu- 
lation of the reasoniug faculty. Ehetoric, also, is 
virtually excluded from the classification when re- 
presented as simply an auxiliary to Politics. It too, 
however, like Logic, may easily be placed within it. 
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and eitlicr an a Productive or a Practical Science, — 
the fornu'i' if its aim he dcemial tlie |>r<Mhtclion of 
orations, flic, latter if it he regarded as looking to 
iidlnenc(! on the mind junl conduct. Meonoinics is 
(sinjoiiied hy Aristotle with Khetorie, ns hidiig also 
a science auxiliary to I’olitics. It might just jw well 
he vi(5wed jw a eonstitueut mcjith(!r of tlu; group of 
Practical Scnenctm. 

The work W'hi(!h Aristotle aee.onijdisln’d in the 
way of originating and a<1v!in<*iiig the seieiiees whieh 
he arranged or classified aeeor<ling to the plan now 
descrihed, gained him a nniqm' po.sttion in tin! 
history of seitmee,. No one has attsuned, or <’an 
r(!asonahIy liop<! to attain, any very like posititm. 
The sejiome of chissitieulion itself, however, has 
ol)viou.s diTiicts. Tints, in the first, phu-e, tins «iis- 
tinction iKstweeii Protlmstivts Sssienees ttnd Pmelieal 
Sciene.es uuglit not to luive the imporlanco which is 
assigned to it. it is mdlhcr broad nor dccji, uttd 
certainly mtt futidaiinsnial (sr jirimary. Nay, it is 
muc.li to ins doubted whether it is a distinctit»n 
whiisli <;au la* at all ajtplieil ts» Hcjsarate aitil distri- 
bute the Hcifsnc.cH. Ktn* as every seienes* is in stuue 
measure both rcguhilivtt <tf iietiojis ami prtnluetive 
of results, it would seem tlutt tlnsn* must he nrhi- 
trarineas in forming seietiees inUi gnsups hy vii-w- 
ing some sciences as only reguhitivs- of tictions and 
others as ottly productive of results, Aristotle 
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chose to regard Politics, for example, as a Practical 
Science, hut he might with equal reason have ranked 
it as a Productive Science. He might have looked 
at the result it seeks to accomplish rather than at 
its character as a means, and the result is a perma- 
nent product,— an orderly, prosperous, and endur- 
ing society. 

In the second place, it is erroneous to classify the 
sciences according to ends, either of regulation or 
production. They should be arranged according to 
their natures, their inherent characteristics, not 
according to anything lying beyond themselves. 
The end of a science is not anything fixed. It is 
the sum of the uses to which the science can be put, 
and uses always vary with wants. One science may 
have many ends, and many sciences may require to 
be combined in order to gain one end. It must 
be especially erroneous to arrange some sciences 
according to their natures and others according 
to their ends. It must be illegitimate to employ 
two principles of classification, and when one 
fails, to have recourse to the other. That is a 
procedure which must at once give rise to cross- 
divisions, and which has in itself no logical limits. 
If we can introduce two principles, why not three ? 
And if three, why not as many as there are 
things to divide? There can be no legitimate 
scheme of classification in which the divisions 
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are not- (lotcnnincd tlirouglionl l>y one common 
principl(^. 

1’liat leails mii to .say that a thin!, and ]»crhap.H 
the greatest, defeed of the, Aristotelian survey of the 
Hcicmu's was the want of unity which arose from the 
ahsenee of a jdiiloxophy inclusive of, hut ,m]ii‘riiir to, 
the sciences. Without explhntly atlirming tliat he 
did so, he, iii ri'ality, viewed philos*)j)hy as merely 
a whole <‘onstit4deil hy the. seiiojci's, a mim made up 
of the Hiacnees us a unit is made up of its <'ompi>nent 
fractions. But this leaves no philosophy tiistinct 
from the scimiees, ami either ahh^ t»r (mtitleil toco- 
ordinate and organise, them. lienee i« ijje Ari.sto- 
telian arrangement there is a eertain grouping of 
the acieiKUis, hut mit a r(‘nl systjunisation of thtnn. 
They are not slatwn to cimstitute an organic whole. 
They have each an independent foundation, and 
they are also in Homts ilegree ehtHsified, hut there! is 
no hight!st seietice to eomprehend tliem and to de- 
termine tlm place of each. What Aristotle called 
First PliiloHophy and his commentators Metaphysics, 
<locs not p(!rform this function. Its object is heing 
as being, and so it is the antecedent and prc.sup- 
position of all other sciences, since they all treat of 
special concrete beings, hut it pt)s.sc.Hsc.H a merely 
abstract unive.raalify, and it has no power nor is it 
any part of its business to organi.se the various 
sciences into a system. It is not, to use an Aristo- 
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telian word, an architectonic science. The science 
which. Aristotle himself regards as such is Politics, 
hut its claims to the honour are altogether inadmis- 
sible. They amount merely to an affirmation that 
Politics is entitled to control other sciences, seeing 
that politicians must view the sciences in relation to 
the public good. We may be sure, however, that 
the order of the sciences has a far deeper source 
than the will and the interest of men. It must 
spring from the essential truth of things, from the 
all-pervasive order of nature. 

The Aristotehan classification, notwithstanding its 
radical defects, was widely accepted, although only 
in a slightly modified form. The narrow, the 
really untenable distinction between Productive 
and Practical Sciences was dropped, and philosophy 
came to he divided simply into two great branches, 
the Theoretical and Practical. This division found 
recognition both among the Stoics and the Epi- 
cureans. Some expressed it by representing Philo- 
sophy as either Physical or Ethical, i. 'e., either 
concerned with the contemplation of nature or the 
regulation of human action. The great objection 
to it is that it identified, or rather confounded, 
philosophy with science. It recognised no philo- 
sophy distinct from the sciences. It assumed that 
the branches of philosophy were the divisions of 
the sciences. If that be the case there is either 
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no philoBophy proper or no hcJciu-o pn>jHT, for cilhcr 
pliiloHophy altsorltK tlur. scieiHa'H or the Hfionofs Ioua-o, 
no room for phiioHophy. 'Fhc fli^OHioii of the 
fif.icn(;e.s info Tlieoroiinnl and rrn<di<'Hl ih Htill a 
favourite popular one. There can he little douhi, 
liow<!ver, thaf. it ia faulty, even when Hoienee and 
philoMojihy are expreaaly di.-.f ingni.Mlu^d. All the 
Ho-i;nlled 'I’heorefieal SeimieeH may he regarded Jia 
also Prae.tieal Heien<-fH, and all (he Practical .Si-ienecH 
an also Theoretical Science.'!, if each cla.H.s he ojtly 
looked at from the point of vii*vv pre.viou.sly appro- 
priated to tin* other. 

The. divinion of philosophy into 1 iialeetie.s, Phy.sic.s, 
and I'lthicH, <’ommonly hut erroneouHly atirilmted to 
Plato, laiH hettji alao referred to AriMt<*tle, altiiough 
it ia, of eourne, admit tt*d not to have heen the one 
which he liiinBclf adopttal. It Inia heen referred to, 
however, on the authority of u pa.s.s.aoc which hy 
no nn-ans warrantK the eoneluHit)n drawn from it. 
In that p;i.HKage {Topics, P. I. e.h. xiv.) he Haya that 
“ thc*re. art^ threi* parts of jirojatHiPmuH and of pro- 
hlcniH ; for Home propoHitioiiK are et Ideal, otherH 
physical, ami othern logical ’’ ; and he nayH ho only 
when treating of the idudee of propoKitioiw with 
reference to dinputation. 'I'o reganl lliat aa a 
diviRion of philoKophy intf> IdiysieH, KthieB, and 
Logic is to raise a very large: Huperstructure on a 
very small foundation. To classify proiwsitions 
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witli reference to a particular end is a very differ- 
ent tiling from classifying the sciences. Besides, 
Aristotle put forth his classification of propositions 
as only generally, only in outline, true («$ rvTra 
'irepvXa^elv). 

The threefold division of philosophy into Logic, 
Physics, and Ethics can he fairly ascribed neither 
to Plato or Aristotle. It may have been enunci- 
ated by Xenocrates, as Sextus Empiricus says, but 
there is now no proof of that, and not unlikely it 
originated with those who attached so much im- 
portance to it, the Stoics. They regarded aU 
knowledge as vain and superfluous which had no 
end beyond itself, — which did not help towards 
the attaimnent of that wisdom to which the charac- 
ter and conduct ought to conform. They held 
that philosophy existed only to perfect human 
nature and to guide human life, and that in order 
to secure this end it must elicit and cultivate three 
virtues or excellences : it must train the under- 
standing to distinguish the true from the false, 
the useful from the useless, must enable the intel- 
lect to penetrate into the nature and trace the 
order of the imiverse, and must regulate the will 
in the practice of what is good ; in other words, it 
must be a Logic, Physics, and Ethics, — a Logic to 
guide the reason, a Physics to explain the world. 
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and an Ethicn to rule, the moral life. Eaeli of tlutse, 
disciplines was deemed to imdnde two .scienci'H. 
Logic was not only the Hcicne.c of eonaa;! flunking, 
Imt of the eorr(i(;t e.xpre.ssion of thouglif, and ho 
comiu’chended both Dialectic aind Rhetoric ; RhysicH 
was both a ( 'o.smology amd a Theology, D<>ity Ijcing 
rcgard(!<l ns not separable from the world, Init f hc 
active and formative })ower immanent in it; and 
Ethics embraced Morals and IVdities. ThtJ Ktoies 
were not agreed as to the order in which Logie, 
Physics, and Ethie.H ought to staml. 'rimy com- 
monly placed Logic first, hut were mue.h divided 
as to whether Physics shonltl jireeedc or follow 
Ethics, Logic they likened to the bones and 
sinews of the animal body ami to the sheU of an 
egg, but while some thought Phy.Hie.s was likt; the 
flesh of the beast and white of the egg, ami Ethics 
like the soul of the one and the yolk of the other, 
others represcnteil Ethics as the flesh and whitn, 
and Physics as the soul and yolk. The Epi<mreanH 
accepted the same thrcefohl division of H<-ienee, but 
without dilleriug among themselves as to liui ortler 
of the divisions. They were still more narrowly 
and exclusively practical than the Htoics; they 
looked on philosophy merely ns the power which 
conducts men to happiness, and us worth attention 
only in so far as it contributes to render existence 
agreeable ; hence, Logic they confined to an investi- 
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gation of the criteria of truth, and cultivated simply 
as necessary to Physics, and Physics they entirely 
subordinated to Ethics, valuing it only as the means 
of delivering the mind from superstitious beliefs 
which disquiet and embitter the life. 

It is unnecessary to criticise this distribution of 
science either in its Stoic or Epicurean form. It is 
very obvious that it finds no proper place for, if it 
does not expressly exclude, metaphysics, mathematics, 
psychology, and theology; and, in fact, that it ex- 
cludes at least as much as it includes. It received, 
however, a wide acceptance, rivalling, and perhaps 
even exceeding, in its diffusion the Aristotelian 
classification. It prevailed among the scholastics, 
and has found favour even with Descartes, Locke, 
Kant, Herbert, and Hegel, although they have, of 
course, suggested certain real or supposed improve- 
ments; It will, therefore, come before us again in 
later and more elaborated forms. 

Cicero has no claim to a place in this history, but 
his contemporary and friend, the learned and inde- 
fatigable Yarro, is entitled to be mentioned as, in 
all probability, the first who composed a kind of 
inventory or encyclopaedia of the sciences. Like 
all but two of the 490 works which he wrote, his 
treatise Ishn novem discipUnarum has been lost 
for ages, but it exerted an influence, through the 
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writinga of (inaaiodoruK, and utlnTs, on 

many gencraf iona to whioli it waa unknown. 'Fho 
nine, diacipknea of wliieli lie treated weia^ the. aeve.n 
ao-c!illed “ liheral aria,” with tlie additirm of medi- 
eine and are.hiteetnre. 

In thi‘ fiftli century of the ('hriat ian era, Marti- 
anua CJapclla wrote hia hixarre. <‘neyelop:ei!ic ro- 
mance, tlie Stifi/r/cnii. Two hooka deat^rihe. the. 
marriagt! of .M(‘re,ury and Philology, i.fie, daughter 
of Phnnie.aia, and f ile remaining aeveii are <levotJ!<l 
to the aeven uttendanta on the hritie, the Ke\'en 
liheral nrta, — (Inuntnar, Dialect ie, Itheforie, (h‘o- 
luetry, Aritlnnetic, Aatronoiny, .Muaie, 

(Somewhat later (.taaHiodorua treate<i of the aanie I’o.,,;,,. 
dejauimenta of knowiedgi* in hia /A* arfihita rt tiis- **‘"'‘*‘ 
('iptinia Uhertdium Httminnn, grouping together 
(Iranirnar, Dialectic, and Uhetmie, aa Arfi’n or 
^cientim SorinoclMtU’a, and Arithmetic., Geometry, 
Aatronomy, and Musicj as Dmiipthm or 
Rmh’n. Cajiella and CaaaiodoruH <letinitivciy t*Htah- 
liahcd the educational curriculum for the, atudioua 
youth of medieval Kurope. It haa 1,o la* renmin- 
hered, however, that it waa only a preparatory 
course. The Btudiea which it compriatal were all 
regarded aa ancillary to a higher acience, aa ao many 
steps and aupporla leading up to the knowledge of 
divine things, the mistress aeicnec, Tlieology. 

They were grouped into what was called the 
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Trivium and Quadrivium ; the former comprehend- 
ing Grammar, Dialectic, and Ehetoric, and the 
latter Arithmetic, Geometry, Astronomy, and Music. 
The general thought which underlay this division of 
studies was that those of the lower order were con- 
versant with words, those of the higher with things; 
that the former were, as they were often termed, 
scienticB sermocinales, the latter scientice reales ; or, 
otherwise, that the former were Logica, the latter 
Mathematica. The Trivium corresponded likewise 
to the Logic, and the Quadrivium to the Physics of 
the Stoics. Ethics was generally included by the 
Scholastics in Theology, although it was sometimes 
given a place apart. It was usual for students to 
pass slowly through the Trivium and rapidly 
through the Quadrivium, and not uncommon for 
them to omit the latter altogether, so as to pass 
at once from logical and verbal studies to what was 
then the science of most engrossing interest. This, 
more than any other fact, perhaps, is explanatory 
of Scholasticism. The scholastics were men whose 
minds were nurtured on words divorced from things 
and on the forms without the realities of know- 
ledge. Even the medieval so-called “real sciences” 
were essentially formal sciences ; Arithmetic and 
Geometry manifestly so, and Astronomy and Music 
less plainly yet, in the main, indubitably so, as the 
physical bases and material contents of both these 
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sciencGH were alrnont wliolly ignon!!!. Xi> wondor, 
fchcrcforo, tliafc ho many of tlio reproHcotiitivcH of 
scholaHtidsm hUouI(1 how Hccm to »h, uh w«* look 
back upou their excrtion.s, like “ nietaphynie millH 
vigorous in grinding tlio air.” 

Isidore of Hevilic (5(50-(5.*IO), a celebrated Spanisli 
bishop, and two illustrious Englishmen, tins V'encr- 
able Be,d(t {dYd-ZdS) and Alcuin (7df>-H04), greatly 
contrilmtssl to give (nirnuu^y and authority to tin? 
scheme of elassilication of tlu! wdeneeH introduced 
by (Japella and (lasHicHhtrus. Isidore, did so by the 
work entitled (h'iifiitini). s. PUipnitti>[ii<trnm LUtri ,r.r, 
which at the time of its appearance, and for several 
centuries afterwards, wjis supjios<-d to form a com- 
plete enc.yc.lopa'dia of ull extant department,-; of 
knowledge. It was the <!lucf sounst from which in 
those times general information wjis drawn, and had 
there been no such l)ook, the darkest period of the 
medieval world would Imvo Irecn even darker than 
it was. 'rhe author’s scheme and description of the 
sciences are contained in his first three hooks, ami 
the order of their arrangement runs thus : (I) (« ram- 
mar, (2) Ehetoric, (,1) Dialectic, (4) Arithmetic!, (5) 
Geometry, (G) Musie., (7) Astronomy, (H) Medicunc', 

(9) Jurisprudence, and (10) Chronology. 

The infiuence of Bede, owing to his zeal for B«d«*na 
acquiring and dilfusing knowledge, his piety, his 
authorship of such a work as the IliHtm'ia Ecdeu- 
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astica Gentis Britonum, and the compends wMeh 
lie wrote to facilitate for students a mastery over 
various disdpUnoB, could not fail to be strong and 
of the same character and tendency as Isidore’s, 
Alcuin, doubtless, owed much to what Bede had 
been and done, but he was called to work in a far 
wider sphere. Fortunately, he was weU prepared 
for his mission in life by an admirable and appro- 
priate education in the renowned schools of York, 
and when he became the friend and preceptor of 
Charlemagne he zealously sought to have similar 
schools founded throughout that monarch’s wide 
empire. The king was his first pupil, gave him 
always his complete eonfi-dence, and placed him 
wherever he could be of most use. During the last 
years of Alcuin’s life he was abbot of the famous 
monastery of St Martin of Tours, and there, as he 
had done in other positions, he gave not only 
lessons on the Bible, but also on ancient languages, 
grammar, rhetoric, dialectic, and astronomy. , 

Between the ninth and twelfth century there was 
little if anything which here concerns us. It must 
be remembered, however, that from the twelfth 
century onwards the scholastic doctors, although 
not independent students of the sciences, or com- 
petent to organise satisfactorily the system of the 
sciences, knew all that Aristotle had taught, much 
besides which the Jews and Arabs had added, and 
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the -vast body of doctrines which had been gradu- 
ally derived from the statements or suggestions of 
Scripture. Only minds of the largest capacity 
could contain those stores of thought and learning 
possessed by an Albertus Magnus, a Thomas 
Aq^uinas, or a Dante. 

Tile most characteristic medieval attempts at 
classification of the various kinds of knowledge 
were those which subordinated all secular studies 
to tiieology, and represented the former as so many 
stages by which the soul might gradually raise itself 
to communion with the Divine. It may suiSce to 
indicate the character of three such attempts, viz., 
those of Hugo of St Victor, St Bonaventura, and 
Viacent of Beauvais. Mysticism was a prominent 
feature of all three, and the mysticism was of a 
kind which has been appropriately called Latin, in 
order to distinguish it from the earlier Greeh mysti- 
cism of the pseudo-Dionysius and Scotus Erigena 
and the later German mysticism of Eckhart, Tauler, 
and Thomas h Kempis. In all three stages medi- 
eval mysticism was prominent, and naturally so as 
a much-needed counterpoise to the crude and coarse 
views, the empiricism, dogmatism, and formalism so 
prevalent in the medieval world. 

The classification of Hugo of St Victor (1096- Hugo of 
1141) is to be found in his Eruditio didiscalica. 
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Three books in that work treat of worldly sciences, 
and four of sacred and ecclesiastical history. The 
former are of most interest. The main object of the 
entire work, however, is distinctly avowed to be to 
serve as a propedeutic to theology. All kinds of 
secular knowledge are held to be of right subor- 
dinate and auxiliary to religion. The entire scheme 
of classification is comprised in three classes or divi- 
sions. First, there are the theoretical sciences. 
These include, — -physics (which is occupied with 
what is temporal and material), — mathematics 
(which is represented as comprehending the whole 
four divisions of the quadrivium, not merely arith- 
metic and geometry but also astronomy and music), 
— and above aU theology (the object of which is the 
eternal and divine, and in which alone the reason 
and heart can find their fuU satisfaction). Secondly, 
there is the division oi practical sciences. It is held 
to consist of ethics, economics, and politics. And, 
thirdly, there is a sevenfold distribution of so-called 
mechanical or technical arts. They are arranged in 
the following order, — weaving, smith-worTc, naviga- 
tion, agriculture, hunting, medicine, and the histri- 
onic art. When one considers that Hugo was a 
thorough recluse, of a feeble and sickly constitu- 
tion, and who is said to have been only once away 
from his monastery, it must seem marvellous that he 
should have been able to acquire so much know- 
ledge as he did of such arts as those mentioned. 
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He did not include psychology in his classification, 
but he was a student of psychical facts. As he 
assigned the different faculties of mind to different 
divisions of the brain, he may he held to have so 
far anticipated the phrenology of GaU and Spurz- 
heim. In that, however, he was not original. 
Phrenology should be regarded as not a modern 
hut a medieval invention. 

The “ Seraphic Doctor,” St Bonaventura (1221- 
1274), wrote a treatise entitled De reductione ar- 
tium ad theologiam, in which he sought to refer the 
varieties of knowledge to the one source of truth — 
the Father of light. Cognitions , he distributed 
into artificial, natural, intellectual, and revealed, 
according to the character of the Divine illumina- 
tion in which he supposed them to originate ; for, 
in this view, there are four kinds or degrees of 
light, — ^the external light, by which we learn the 
mechanical arts, — the inferior light, which shines 
through the senses, and by which we apprehend 
individuals or things, — the internal light, the 
reason, which by reflection raises the soul to in- 
tellectual things, the universals in conception, — 
and the superior light, the light of grace, which 
reveals to us sanctifying virtue, and elevates us to 
universals as they are in their reality — i.e., in God 
himself. It is, according to Bonaventura, from the 
internal light that theoretic science or philosophy 


Bonaven- 

tura. 
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flows, and sucli science or philosophy may be three- 
fold, natural, rational, and moral, — the natural in- 
cluding the three sciences of physics, matlnmiaties, 
and metaphysics, — the rational those of grammar, 
logic, and rhetoric, — and the moral those of ethics, 
economics, and politics. 

Vinoent of A Contemporary of Bonaventura, Vincent of Beau- 

E. B ft QAn ’ vais, was the author of a very learned work of an 

and Dante, encyclopsedic nature, tlo-o, Bibliotheca mundi, other- 
wise known as the Speculum quadruplex, since the 
first part was meant to be a “mirror of nature” 
(speculum naturale) ; the second a “ mirror of doc;- 
trine” or science (speculum doctrinalc) ; the third a 
“ mirror of history ” (speculum historiale) ; and the 
fourth a “ mirror of morals ” (speculum morale). In 
the same century Eoger Bacon did noble service to 
the cause of science by insisting on the regard <luc 
to experience, and enlarged men’s conceptions of its 
domain by his advocacy of linguistic, optical, and 
experimental studies. 

Some of our readers will recall to mind how 
Dante in his Convito has represented the dis- 
tribution of the sciences as corresponding to the 
divisions of the heavens. Heaven in general 
is science in general, — science abstract and un- 
divided, and as there are ten heavens, so are 
there ten spheres of science. The seven heavens 
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nearest to tlie earth are those of the planets, and 
the planets in ascending order are as follows, — the 
Moon, Mercury, Venus, the Sun, Mars, Jupiter, and 
Saturn; to them correspond the seven sciences of 
the Trivium and Quadrivium ; and mysterious ana- 
logies — so the poet, with an imaginative subtility 
impossible to describe, seeks to prove — exist be- 
tween each planet and the science of which it is a 
symbol, — between the Moon and grammar, Mercury 
and dialectics, Venus and rhetoric, the Sun and 
arithmetic. Mars and music, Jupiter and geometry, 
Saturn and astronomy. Above those planetary 
heavens are three others, the heaven of the fixed 
stars, the crystalline heaven, and the heaven of 
eternal rest, the all-embracing empyrean, not in 
space but formed solely in the primal Mind; and 
these heavens represent the highest sciences, — the 
starry sphere corresponding to physics and meta- 
physics united, the crystalline to moral philosophy, 
and the empyrean to theology. 


II. FBOM THE RENAISSANCE TO KANT. 

We must come down to the Renaissance period Poiizdano: 
before we meet with any better schemes of scientific 
co-ordination. The Pan&pistemon (published in 
1491) of the renowned poet and classicist, Angelo 

G 
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Poliziano, was merely a prelude to more serious 
attempts. It delineates the tree of knowledge as 
dividing into the three great branches of revela- 
tion, of discovery, and of divination. To revelation 
corresponds positive theology, — the theology which 
springs from the fountain of inspiration. To dis- 
covery or invention corresponds philosophy, of which 
the general divisions arc these three, ~L &pecta- 
tiva, theoretic or intuitive, including mathematics, 
physics, psychology, and ontology with natural 
theology; 2. Actualis, practical, comprising ethics, 
economics, and politics ; and 3. liationalis, rational, 
conversant with grammar the art of expression, 
history the art of narration, dialectics the art of 
demonstration, rhetoric the art of persuasion, and 
poetics the art of intellectual delectation. 

There is some originality in the scheme of classi- 
fication propounded by Mario Nizolio in his De 
veris principiis et vera ratione philosophandi 
contra pseudophilosophos (1553). Nizolio was a 
keen opponent of scholasticism, an extreme nomin- 
alist, and a decided positivist almost three hundred 
years before Comte. He held that metaphysics was 
either false or useless, and to be excluded from 
among the sciences (partim falsam, partim inu- 
tilem et supervecuam ... ah omni artium et 
sdentiarum numero removendam). He equally re- 
jected dialectics and sought to retain only a logic 
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wliich would coiKMsm itHclf aiuijdy wiflj cxiMTiciifu, 
induction, and tin*. Hiniplu, (dear, and correct, use of 
worda. He laid great atrcHH on language, lioiding 
thought and Hpecch to be ndated an .soul and l>ody, 
llenc.t! lu^ represented the tna^ of tint Hcience.s and 
arts as primarily dividing into tin; two bramdiea of 
PhiloHojihy and Oratory, the fornnu' (ending to 
wisdom and the, lattiU’ to its appntpriate, expresHion. 
Philosophy Ins distributed into natiiritl (Phy.sie.s) 
and eiml (Politics), — natural phihj.s(»phy imduding 
geography, mct«“orology, physiology, and even tln.'- 
ology, — and moral philositjth}' com[ir).sing ethics, 
polities in the special sensti <d’ the word, economies, 
jurisi)rudcn(!c, &c. Hmhu' Onitorift lie raiikcil all 
dis<;iplincs conversant with speech and compo.sitioii, 
c.//., grammar, rhetoric, poetics, and history. At 
the same time he admitted that numerous depart- 
ments of knowledge and practice, sucli as the var- 
ious branches of mathematics, the meehanieal arts, 
the fine arts, and medicine, could not be ineliidtal 
aimitly and eutin^ly under any one of these three 
great divisions— Phy.siit.s, Politics, Oratory — but 
must bo referred to two or even W ail of them. 

Now we reach Thomas Campanclla (ftbiB-KbiU), 
who was one of the best rc[)re.sentaliverf in Italy of 
that great movement of philosophical reform which 
in the same age produced DesUartes in France and 
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Bacon in England. Like these two great men lie 
refused to be the slave of the past or to bow dowix 
to authority, — summoned the real and reputed 
doctrines of Aristotle before the bar of reason in. 
order to be tried and tested by their conformity to, 
or deviation from, nature, — and sought, by substi- 
tuting experience and induction for dogmatism and 
a prion reasoning, to reconstruct the whole edifice 
of science, — ^ while, by the courage with which he 
braved danger and the patience with which he 
endured persecution, he displayed a strength of soul 
of which both were destitute and which entitles 
him to a place in the foremost rank alike of the 
heroes and martyrs of all time. Campanella, as 
well as his great English contemporary, endeavoured 
not only to recall men from an old and false to a 
new and true method of scientific inq^uiry, but to 
map out the provinces of knowledge according to 
their natural order and relationship. It must be 
admitted, however, that in this part of his task his 
services were less brilliant than those of Bacon; 
that he has not lavished on it the same intellectual 
wealth; or indicated with the same clearness of 
vision on his chart of the intellectual world where 
there are lands to discover; or given utterance to 
the same magnificent prophecies respecting the 
future of science. But if his conceptions were not 
so large and magnificent, neither were they so 

I308E5 
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vague and confused. The ju’inciple of Ids <-.lasHi- 
fication was also sounder, inusinnch as he did not 
set out from a purely sul>je<'.tiv(5 jKJsition, Imt 
aimed at an objective arnuigeinenl : in other words, 
he attempted to classify kn<»wh’dg<‘ not jua-ording 
to the fa«;ultic8 conversant with it, but according 
to its own nature. 

According to ( ■aii)piu)(>l!a, all knowledge, is latent 
and in germ in sensation, — sentire, rst urire , — but 
it can only bo realised and rendere<i cxj»li(dit by 
intellection ascending from the innnediate to the 
remote, from the known to the unknown, from per- 
ception to theory. The fouiulation, eonsispH-ntly, 
of all science is history, nn<l as history is eitlnu' 
divine or human, the sc/huku's mnst be. divi<led 
into divine and human. Chul is tin; truth, an<l all 
truth must be received from him, but Im gives truth 
in two ways, — he places the book of nature before 
our eyes, and lie speaks to us through the prophets 
and in our own hoirts. Utivelation and nature, 
these iire the two sources of all knowledge, tins 
primary divine autographs of which all human 
systems art; but thts imperfect and inae.curate. e.ttpies, 
and with which tln^y need to be <-onstiUitly com- 
pared to see if tluty contain anything false. On 
revelation theology must be built; on miture, 
micrology. Micrology in its turn is divided in a 
twofold way, into naturjil and moral science ; the 
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principal branches of the former being geometry, 
cosmography, astronomy, astrology, and medicine; 
and of the latter, ethics, politics, and economics, 
with rhetoric and poetic as auxiliaries. All these 
sciences, however, treat of particular objects, and 
there must be another which treats of the universal. 
They are but parts of a whole ; and there must be a 
study which shows how they are so concentrated 
and co-ordinated as to form the whole, and what 
principles pervade and unify them. This study is 
metaphysics. Its ofl&ce is to supply principles to 
aU the arts and sciences, and it comprehends a 
threefold inquiry, namely: (1) into principles of 
knowledge, (2) into principles of existence, and (3) 
into principles of action. 

Thus Campanella surveyed the domain of science 
and mapped out its provinces. It is unnecessary 
to criticise its details, its subordinate divisions, and 
its delineations of the limits of the special sciences. 
Th^, of course, were not, and could not be expected 
to be, correct. It is of more importance to note that 
there is hardly a part of the scheme — scarcely a 
ficienoe included in it— on which CampaneUa has 
not written with learning and ingenuity; that in 
holding that a classification of the sciences ought to 
have regard to iiieir objective aspects, their own 
natures, their inherent characteristics, he took up 
the only right position; and that in representing 



CLASSIFICATIONS OP THE SCIENCES. 


103 


theology us overlying and inetaidiysies as tmdnr- 
lying all the otluT Hci(’.nc<>s, and tin; intervening 
Hcien(‘.es as eompoKfal of two series of seienees, in^ 
made a rtmiarkahlc approximation to a systi-m 
of eo-ordination of the sciences true at least in 
outlim*. 

DesCtarteH has not <‘ntcred on t-he subject under D(wt;»rte*, 
c.onsideration in any formal or <jla1)orute manner. 

I’hc most explicit passage r(?garding it in his writings 
is the following ; “When a man has ae([uired some 
skill in discovering truth, h<^ shouhl <',nmm<!nee to 
ap|)ly himself in earm-st to true philosophy, of whiidi 
the first part is Mthaphysies, eontaining llie prin- 
ciples of knowledge!, among which is the explication 
of the priiu-ipid attributes of Go<I, of tin; immortal- 
ity of the soul, and of all the clear and simple 
notions that are in ns ; the second is Physics, in 
which, after finding the true principles of material 
things, we examiiK!, in general, how the wliole iini- 
vers(! has been framed ; in the nitxt place, we 
consider, in particular, the nature of the tnirlh, and 
of all the bodies that are most generally found 
upon it, as air, water, fire, the loadstone, and other 
minerals ; in the next place, it is necessary also to 
examine singly the nature of plants, of animals, and 
above all of man, in order that we may thereafter 
be able to discover the other sciences that are useful 
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to US. Thus, all Philosophy is like a tree, of which 
Metaphysics is the root, Physics the trunk, and all 
the other sciences the branches that grow out of this 
trunk, which are reduced to three principal, namely. 
Medicine, Mechanics, and Ethics. By the science 
of Morals I understand the highest and most perfect 
which, presupposing an entire knowledge of the 
other sciences, is the last degree of wisdom.” ^ 

In the context DesCartes informs us that he 
meant by Philosophy “all that the human mind 
can know,” so that his distribution of Philosophy 
must be regarded as a distribution of all knowledge. 
Logic, indeed, he did not include, although he had 
been speaking of it immediately before, because he 
looked on logic from an altogether practical point 
of view, so that it was in his eyes not a part, but the 
method, of philosophy. Notwithstanding this, his 
division was nearly the same as that generally 
adopted by his followers — e.p'., by Sylvain Regis, 
Clauberg, Geulinx — viz., a fourfold division into 
Logic, Metaphysics, Physics, and Ethics. 


The Baconian survey of the sciences is a very 
celebrated one. I venture not to pronounce it 
unworthy of its fame, although I cannot regard 
even its leading divisions as accurate. If not a 
particularly accurate, it was a comprehensive and 
^ Preface to tLe FrimipUs of Philosophy, 
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attraotivc, .skctcli of tin* wxrM, iu- 

dicatiiijL? in a Hti’ikin,t( wa}*, diflif’uli to forget, 
not. only what {irnvini'cs had hoon ac<]uimi hy 
the human mind, hut where, and in what manner, 
now e,oin{ue.HtH were at ill to ho nnuh-. it i.s dillundt 
to jutlgo what imporf aneo Baeon hinnself attnehed 
to it ; prohalily lie valued it (‘hielly hetauwe it 
ailbrdcd a convearient framework within whieli he, 
e.ould arrange hin eritieiHiuH and eoun.HelH rfsgnnling 
ouch Heparatii wdetu^e, and hia .'•aiggest ion.-; aa to 
how th<^ “ defieieneij'.H ’’ in the lilerature, learning, 
and Hoienee. <d’ Iuk age might he. HUpplied. lint 
whatever waa his own e.Htimnte of it, Itithu'ot and 
D’Alemhert helieved that they eould not do hetter 
than, in the main, mlopt it m the huHiH of the 
French Fneyelojia-dia. " {f we emergf? from tluH 
voHt operation,” wrote tiu; former of theae authorM 
in the i’roHjiuetuH, “ we Hhall owe, it mainly to the 
chancellor Baeon, who Hk<?t<!hed tlu! plan <»f an 
universal dietionary of Hciences and arts at a 
tinns wlien theta; weia; not, so to speak, (‘itlnw 
arts or seienej's. 'I’liis extraordinary genius, when 
it was impft.ssllde to write a history of what mett 
already kmnv, wrote one of that whieli they had 
to learn.” A (•inmmstant’e so remarkahle a.H that 
the famous French Fncyclopauli.sts of the eighteenth 
century should derive from iiaeon's scdiema the 
plan and guiding princij)lt'.s of their gigantic work 
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tas naturally of itself drawn mucli attention to 
that scheme. 

It is a scheme which rests, as I have already 
observed, on a subjective foundation. Its basis 
is a division of the faculties of the rational soul. 
These, according to Bacon, are three, — Memory, 
Imagination, and Eeason. “The sense, which is 
the door of the intellect, is affected by individual 
objects only. The images of those individuals— 
that is, the impressions received by the sense — 
are fixed in the memory, and pass into it, in the 
first instance, entire as it were, just as they occur. 
These the human mind proceeds to review and 
ruminate on ; and, thereupon, either simply 
rehearses them, or makes fanciful imitations of 
them, or analyses and classifies them. Therefore 
from these three fountains — ^Memory, Imagination, 
and Eeason — flow these three emanations — History, 
Poesy, and Philosophy ; and there can be no 
others.” 

Memory, then, which accumulates facts, gives 
rise to History, which is either Natural or Civil 
— either of the works of nature or of the works 
of man. Natural History subdivides into the 
history of generations, of prseter-generations, and 
of the arts, since nature is, “ (1) either free, 
proceeding in her ordinary course, without molest- 
ation; or (2) obstructed by some stubborn and 
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leaa coinmon nialters, aiul tlicinu* pul. unt. of her 
course, as iu flu; pnuhtclion of mouHtera ; or (li) 
hound and wrouphl upon hy human nn-ans, for 
the production of things artificial." Civil Jliatory, 
in general, suhdivideH ijito iit(!rary, Hacred or e.eele- 
aiaHtic-al, and civil liistoj-y stricUly ho calh-d ; the 
first treating of the progreHs of literature and 
learning, the sec.imd of the church, prophecy, 
and providence,, and tint thir<i of the fortunes 
of Htatf‘S- 

Iniagination opcrat«‘H on Hiumihle luafcrialH, eoin- 
hining, magnifying, and idtadiwing them at plcn.-uirc, 
and HO gives rise to poetry, whie.h, according to 
Bai-on, is simply feigned history, vj-rse being hut 
a charatUt-r of style. Ihu-try Huhdivi<ies into™ 

1. Narrative Poetry, “a mere imitation of history, 
8Ui:h as might paHs for real, only timt it com- 
monly exaggi-rates things heyond prohahility ” ; 

2, Drairmtii! l*o(5lry, ’'history mtule visihlc, for 
it represeiitH actions «is if they were jjresimt, 
wliereuH hist^iry reprcHcntH them tis past”; and 

Paraholiad Ihaitry, “typical history, hy which 
ideas that are objects of the intelksct arc rep- 
resented in hirms that are ohjeads of the sense." 

Reason operates on things hy analysis and 
classification, by abstraction and gtmi'ralisation, 
and so produce.s pldlosophy. But philosophy is 
not inclusive of all soieuce; it must be distin- 
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Division 

into 

Theology 
and Phil- 
osophy. 


guished from tlie knowledge due to revelation — 
from theology. Theology descends from heaven, 
philosophy springs from the earth ; theology is 
derived from divine inspiration, philosophy from 
external sense. At the same time, the knowledge 
based on revelation may be distributed in the 
same way as that based on natural perception. 
“Nor do I think that any other division is wanted 
for Theology. The information derived from rev- 
elation and the information derived from the sense 
differ, no doubt, both in the matter and in the 
mode of conveyance ; but the human mind is the 
same, and its repositories and cells the same. It 
is only as if different liquids were poured through 
different funnels into one and the same vessel. 
Theology therefore consists either of Sacred History 
or of Parables, which are a divine poesy, or of 
Doctrines and Precepts, which are a perennial 
philosophy. For as for that part which seems 
supernumerary, namely, Prophecy, it is but a kind 
of history : for divine history has this prerogative 
over human, that the narration may be before 
the event as well as after.” 

The first division of the sciences, according to 
Bacon, is into Theology and Philosophy; but in 
Theology is not included Natural Theology, which 
is regarded as a part of Philosophy. “ Philosophy,” 
he says, “ has three objects, viz., G-od, Nature, and 
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Man; as also three kinds of rays — for Nature 
strikes the human intellect with a direct ray, God 
with a refracted ray, from the inequality of the 
medium betwixt the Creator and the creatures, and 
Man, as exhibited to himself, with a reflected ray : 
so that it is proper to divide Philosophy into the 
doctrine of the Deity, the Doctrine of Nature, and 
the doctrine of Man.” These, then, are the main 
branches of philosophy, but the branches must join 
in a common trunk ; the special sciences must di- 
verge out of a general science, consisting of the 
axioms common to several or to all of the other 
sciences, and including an inquiry into “ transcend- 
entals, or the adventitious conditions of beings.” 

This general science Bacon would name Primary Primary 
Philosophy. “ As the divisions of the sciences are osopEy. 
not like different lines that meet in one angle, but 
rather like the branches of trees that join in one 
trunk, it is first necessary that we constitute an 
universal science as a parent to the rest, and as 
making a part of the common road to the sciences 
before the ways separate. And this knowledge we 
call philosopMa prima, primary or summary phil- 
osophy ; it has no other for its opposite, and differs 
from other sciences rather in the limits whereby it 
is confined than in the subject as treating only the 
summits of things.” 

The doctrine of Deity or Natural Theology Bacon 
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Natural 
PM- 
osophy. 


Human 
and Civil 
Phil- 
osophy. 


does not subdivide. The doctrine of Nature or 
Natural PHlosopby be first separates into Specu- 
lative and Practical; then, subdivides tbe specu- 
lative branch into Physics and Metaphysics — the 
one the investigation of ef&cient causes and matter, 
the other of final causes and form ; and the practical 
branch into Mechanics, and what he calls Magic, 
which answers in some measure to Experimental 
Science. To Natural Philosophy, Speculative and 
Practical, he adds Mathematics, Pure and Applied, 
but merely as an appendix, not as an independent 
science or distinct division of the sciences. 

The doctrine of Man he divides into Human and 
Civil Philosophy. Human Philosophy he distri- 
butes into a doctrine of the body, a doctrine of the 
soul, and a doctrine of the things common to the 
body and the soul. The doctrine of the body is to 
be divided according to the goods of the body, and 
therefore comprises four sciences — ^Medicine, which 
aims at health; Cosmetic, which has regard to 
beauty ; Athletic, which looks to strength ; and 
Voluptuary, what Tacitus calls “ eruditus luxus,” 
which is conversant with pleasure. The doctrine of 
the soul comprehends the doctrine of the Substance 
of the Soul and the doctrine of the Faculties of 
the Soul, and the latter again includes Logic and 
Ethic; the one treating of the understanding and 
reason, and the other of the will and afiections. 
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Civil Philortophy ho dividoH into tin? Art of Cnu- 
voosalion, tin; Art of Nogotiiition, aiul the Art of 
►State Policy. 

I'ln; Bacojiian Kchame of cljisHifiaation ia now 
before UH. Wo do not overlook ita ninny ineidental 
meritH, althouj^h we reiiuire to eonfino ourwdveB to 
the rapid indication of ifa eliief defeetH. The main 
objection to it, hh Iuih been often pointed out, is the 
character of its fuinhnnental principh*. 'I'lio rational 
soul does not (‘.Kcnusc memory, ima^dnation, reason, 
80 niiich njiart, or in as isolated a manner as is 
assumed, but together, so that all these faeulti<*s 
co-<jpurate in eve.ry ilejiartment of intellectual 
activity. 'I'ake history ns the examjde.. Not I'.ven 
in its lowest form is it a mere protluet of memory ; 
not even in tlu! case of the most stupid historian is 
it a mere rotsjllcetion of facts, but a record of facts 
selected aeenriliag to certain real or supposed prin- 
ciples of reason. In a higher form, when it aims to 
reproduce the life of the past, it involves the most 
difficult and delicate exercise of imuginat.ioa ; and in 
its highest form, the form of philosophi<-al history, 
it requires a most comprtdicnsive combination of 
mental gifts, and one in which mere memory is very 
subordinate to reason. Furtlu^r, history and poetry 
neither admit of entire separation from science nor 
of distinct co-ordination with it. They are on a 


oiticiftiii 
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different level from science, and may both be 
covered by science. There is a science of history. 
Every fact of every kind of history requires to be 
explained, — that is, to be brought under the domain 
of science. Historical knowledge is knowledge on 
■ the road to scientific knowledge. The perfect hist- 
ory of anything, the complete exhibition of what, 
how, and why anything is, must be also the science 
of that thing. In like manner, poetry in all its 
forms, imagination in all its workings, art in all its 
varieties and developments, conform to laws and are 
explicable by reason, and consequently are subjects 
of science. There is a science, philosophy, or doc- 
trine of the Fine Arts. .Esthetic is the common 
name for it. 

As to the distribution of science, properly so 
called, there is obviously much that is arbitrary in 
Bacon’s scheme. Theology is separated from Phil- 
osophy with a sharpness and absoluteness for which 
there is no sufficient warrant. Eevelation may pro- 
ceed from divine inspiration, but theological science 
must be bmlt up on adequately evidenced facts, and 
by strictly rational processes, even when its facts 
have their source in revelation and inspiration. 
The great mass of the facts recorded and of the 
truths stated in the writings which Christians 
accept as embodying a revelation, are facts of 
history and truths accessible to reason ; only a 
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very small percentage of them can be exclusively 
referred to special inspiration. Philosophy cannot 
admit, consistently with loyalty to reason, that 
theology is outside of its domain. The separation 
of natural theology from other theology is the 
separation of a foundation from the edifice which 
it supports. Then, the threefold division of philo- 
sophy into the doctrine of Deity, of Nature, and of 
Man is unsatisfactory, requiring, for example, the 
body of man to have a science to itself widely 
distinct from the science which studies the bodies 
of other animals. It implies that the physiology of 
the human body is more related to psychology than 
to general physiology. The bringing together of 
Physics and Metaphysics as both parts of Natural 
Philosophy is another error which needs no refuta- 
tion at the present day ; the representing of Mathe- 
matics as a mere appendix to Natural Philosophy 
does so still less. The view given of the relation of 
Logic and Ethics, although at first sight plausible, 
will be found on examination untenable. 

The state of knowledge in Bacon’s age can proh- Aisted’s 

- ^ 1 Encyclo- 

ably be more fully and distinctly learned irom the ^cEd^ms. 
Encyclopcedias of John Henry Alsted than from 
any other works. The first appeared as a quarto 
volume of upwards of three thousand pages in 1620; 
and the second, considerably more elaborate, in two 

H 
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large folio volumes in 1630. Alsted was a clear- 
headed, learned, logical person, skilful in schematis- 
ing knowledge, indefatigable in composing com- 
pends, and his EncyclopcBdia of 1630 was a highly 
creditable production both in regard to matter and 
arrangement. By its rigidly methodical character 
it is no mere dictionary of arts and sciences, but 
entitled to the name of encyclopaedia, as few so- 
called encyclopaedias have been. It consists of 
thirty-five books. The first four are preliminary, 
treating of the intellectual habits involved in the 
acquisition of learning, the characteristics, order, 
and divisions of the various departments of know- 
ledge, and the ends and methods of study, its aids, 
hindrances, &c. The six books which follow deal, 
under the general heading of Philology, with Lexi- 
cology, Grrammar, Ehetoric, Logic, the Art of 
Oratory, and Poetic. Philosophy is divided into 
Theoretical and Practical. Theoretical Philosophy 
has ten books devoted to it, since it includes ten 
sciences : Metaphysics, Pneumatics, Physics, Arith- 
metic, Geometry, Cosmography, Uranometry, Geog- 
raphy. Optics, and Music ; Practical Philosophy 
four books, because it comprehends the four sciences 
of Ethics, Economics, Politics, and Scholastic. In 
the three follovfing books the three “ Faculties,” of 
Theology, Jurisprudence, and Medicine, are the 
subjects of dissertation. Theology is distributed 
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into (l) Natural, (2) ( ^atachctic, (3) Didactic, (4) 
Polemic:, (5) PaHuiatic, {(>) Propheti(^, and (7) Moral; 
Jurisprudemn' into (1) (Jeiicral (Hvil, (2) Special 
Divil, and (3) Dcch'.sia.Htical : and Medicine in a way 
reipurine: more apace than wc can afford to dcacribc. 

The thre-t* n(!xt hotjka give an account of the 
mechanical arta. Tlic hiat aevem hooka are miaocl- 
laneouH and aujiidenii'nlary : priecipuai farragincs 
diariptinnmm : mmanoniea, hiatorica, (dironologia, 
are.hi{,ec(,onica, cril.ica, 

From (.he Jii.stt{.nrutio Miu/rta of liaeon the c*>moniu». 
great Moravian educational ndormcr, .lohn Amos 
(lomeniuH (1.51)2*1371), diirived the conviction that 
univeraal wiadom — tluf Hum of all Kcience — might 
he HO urrungcfi u!id prewmted that it could he 
a<’(par(;d without difliculty by any iiigenuouH and 
intelligent youth. Thin belief in the attainability of 
a (jhri«tian pannophy — of an cnc.yclopasdic culture 
winch would Hundy, easily, and solidly lead up, step 
by step, from tlie, most obvious facts of Bcmn to the 
secret tilings of (Sod revealed through Dhrist — was 
one of the chief inspiring motives to thosts labours 
which have made his name for ever immortal. The 
aim of his life was to show how his i<leal could be 
realised by means of pansophic sciiools and pan- 
sophic universities. Ho expounded his conceptions 
in the Didmtica vnaynu, Prodrwms pamophia, 
ikholw pliiloHophim: delimatio, and other writings 
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contained in his Opera didactica omnia, 4 vols., 
Amst., 1657. The reader will find an excellent 
account of what is essential and of abiding interest 
in these works in the John Amos Comenius of Pro- 
fessor Laurie of Ediuburgh. Coruenius’ sketch of a 
pansophic university is reproduced by Professor 
Laurie in the following words : “As all knowledge 
was to lead to God, and to God as revealed through 
Christ, Comenius spoke of his encyclopsedism as a 
Christian Pansophy, and gave the ‘ special titles of 
the seven parts of the temple of Christian Pansophy.’ 
The first was to show the necessity and possibility 
of the temple and to give its external structure or 
outline — to be called the Templi Sapientice Pro- 
pylcBum. The second part was to give the first 
approach to a knowledge of all knowable things — a 
general apparatus of wisdom — in which the highest 
genera and fundamental principles and axioms were 
to be exhibited, from which, as the primal sources of 
truth, the streams of all sciences flow and diverge — 
to be called the Porta. The third part (they)nm'wm 
Atrium) was to exhaust visible nature. The fourth, 
(the Atrium medium) was to treat of man and 
reason; the fifth part {Atrium internurn), of man’s 
essential nature — free-will and responsibility, and 
the repair of man’s will in Christ as the beginning 
of the spiritual life. The sixth part {Sanctum 
sanctorum) was to be theological, and here man 
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was to be admitted to tbe study and worship of 
God and bis revelation, that thereby he might be 
led to embrace God as the centre of eternal life. 

The seventh part {Fans aquarum viventium) was 
to expound the use of true wisdom and its dis- 
semination, so that the whole world might be filled 
with a knowledge of God” (pp. 72, 73). 

Comenius in the last period of his life yielded to Weigei. 
the seductions of mysticism. Another religious en- 
cyclopaedist or pansophist, Erhard Weigel (1625- 
1699), went much farther in the same direction. He 
was a proficient in mathematical science and fancied 
that everything must be explained mathematically. 

He became a mystic through his excessive trust in 
the powers of mathematics, and hence while a mystic 
he was also a precursor of the Wolfian philosophical 
rationalism. The conception of philosophy as the 
universal science, and that all philosophy ought 
accordingly to be treated by the methods of mathe- 
matics, is fundamental in his Idea totius eneyclo- 
^cedicB, Universi corporis pansopTvici prodrorrms de 
gradihm humance cognitionis, Ethica EucUdea, and 
other works. The organisation of knowledge pro- 
posed by Comenius was made with a view to the 
practical requirements of teaching, and that proposed 
by Weigel was meant to confirm and illustrate a 
narrow conception of the nature of scientific method. 

It was not to be expected, therefore, that either 
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scheme should have much value in the way of in- 
dicating the real relationships of the sciences. 

Hobbes. The greatest English philosophical contemporary 
of Bacon, Thomas Hobbes, also attempted a classi- 
fication of the sciences, and his classification, although 
it has been little remarked, is, in reality, very re- 
markable. While Hobbes had not the philosophical 
breadth or general wealth of mind characteristic of 
Bacon, he had far more analytic keenness and 
subtility, far more deductive vigour and self-con- 
sistency, and, in a word, decidedly greater specially 
scientific capacity. In spite of his dogmatic one- 
sidedness, few English thinkers have surpassed him 
in energy or Tange of intellect, in the departments in 
which his strength chiefly lay. His scheme of the 
distribution and co-ordination of the sciences is ex- 
hibited with characteristic conciseness and precision 
in ch. 9 of Leviathan (1651). 

. Two philosophical theories mould and control it 
from commencement to close, — sensationalism and 
nominalism, — of both of which Hobbes was one of 
the most strenuous and thoroughgoing advocates. 
Enowledge, he says, is of two kinds, — of facts and of 
the consequences of one aflfirmation to another. The 
knowledge of fects gives rise to history, and history 
is either natural history or civil history. The know- 
ledge of consequences gives rise to science, which 
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fianifold to the (liversity of nuitterH con* 

jrod. Its |)riinary diviHion is into Natural Philo- 
hy and Civil Philosophy, according as coiisc- 
nccH arc from the accidents of bodies imtural 
of bodies politic. 

Natural Philosophy is, in its turn, divided in a 
)fold manner, a<;cording m the consequences of 
i(;h it consists are drawn from the accidents 
imon to all bodies, which arc quantity and 
tion, or from the (pialitics of bodies. (Jonsc- 
meos from (pinntity and motion indeterminate 
istitutc Primary I’ldlosopiiy ; from <jnantity and 
tion determined by figure, Cleomc.try ; from 
intity and motion deU'.rmiiuKi by numlxu-, Arith- 
tic ; from quantity and motion of bodies in sp<!cial, 
ibc larger parts of the world, as the earth and 
rs, Geography and Astronomy ; for special kinds 
motions and special figures of bodies, Engiiuuir- 
Architecture, Navigation, &c. Then, going back 
physics or consequences from the (|ualitie8 of 
lies natural, these eousc(j_ueuces are either from 
; (|ualities of liodies transient, such as some- 
les appear and sometimes vanish, whence Meteor- 
gy ; or from the qualities of bodies permanent, 
long pennaiifiit bodies are the stars, whence 
ography conversant with tlicir light, and Astro- 
y conversant with their influences ; the ether, 
ence a science of atmospheric fluids; terrestial 
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bodies, which are either non-sentient ox* 
Consequences drawn from parts of the ^ l f I 

sense are Mineralogy and Botany: tlx& ' 

versant with the qualities of minerals, an <3. 'fclici * » 
with the qualities of plants. Consequences fr-o j** 
qualities of animals are either of animals xn 
or men in special. If of animals in geneara-l, C 3 t| I 
is knowledge of consequences from visioxx ; ’ 

of consequences from sound; and some 
science or sciences of consequences froro. ’tTa.e 
the senses. If of men in special, then, kno'W'lecl *^<1 
consequences from the passions is Etlnics ; ft 
speech in magnifying, vilifying, &c., IPoetry ; 
persuading, Ehetoric; in reasoning, Logic j in 
tracting, the Science of Just and Unjus'fc- 

Civil Philosophy Hobbes did not subd.i'v-ido i i 
more special sciences. He supposed it to Ibc la.ar| 4 :i 
his own creation, and that its history mig’li'fc h)Cf f««i 
to have begun with the publication of his €.J 

(1646). 

Thus it was that Hobbes, with clear and. hi 
tematic genius, mapped out the various j>rovii»'i! 
of science. The praise of ingenuity andL eoiiLsi<l<i 
able truthfulness cannot reasonably be deniecl 
his arrangement. It shows a deeper an<5L •fcrii) 
insight into the relations of the physical scicxtxj 
than the chart of Bacon. At the same ■fcinac* 
is not difiScult to see defects in it. Some 
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these, as, for instance, the absence of psychological 
science, might be supplied without any alteration 
of the principles on which it proceeds. Others 
are irremediable, resulting from those principles 
themselves. Of this character is the exclusion — 
deliberate exclusion, not simply omission — of theo- 
logical science. Hobbes maintained there could be 
no such science, on the ground that there could be 
no ideas except of the finite and contingent — that 
body or matter is alone intelligible; that spirit, 
being beyond the range of experiment and sense, is 
beyond comprehension, outside of the domain of 
science. His philosophy was essentially incom- 
patible with a recognition of the existence of theo- 
logical science. 

The strange and arbitrary way in which Hobbes 
in his classification deals with moral science may 
also be noted. Ethics is plainly united in the closest 
manner with Politics, and yet he separates Politics, 
under the name of Civil Philosophy, from Ethics, by 
almost as great a distance as his scheme allows. 
Civil Philosophy stands by itself — ^isolated, as the 
counterpart of Natural Philosophy — and Ethics is 
made a branch, or rather twig, of Natural Philosophy. 
Nor is this all ; but Ethics, as a science conversant 
about the passions, is separated from the Science of 
Just and Unjust, and this last, Hobbes, pushing his 
nominalism to the utmost, represents as a purely 
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verbal science, since, according to Mm, contracts are 
tbe origin or ground of just and unjust. 

The last chapter of J ohn Locke’s Essay concerning 
Human Understanding (1690) treats “of the divi- 
sion of the sciences,” Locke rightly judged that the 
consideration of that subject would be a fitting con- 
clusion to such an inquiry into the origin and nature 
of knowledge as he had instituted. It is only to be 
regretted that the consideration given was but slight 
and superficial. The division adopted was threefold 
— Physica, Practica, Semeiotica — “for a man can 
employ his thoughts about nothing, but either the 
contemplation of things themselves for the discovery 
of truth ; or about the things in his own power, 
which are his own actions, for the attainment of his 
own ends ; or the signs the mind makes use of both 
in the one and the other, and the right ordering of 
them for its clearer information.” I. Physics, in the 
wide sense in which the term is used by Locke, is 
“ the knowledge of things as they are in their own 
proper being, their constitution, properties, and opera- 
tions" ; it has for end bare speculative truth, “ and 
whatsoever can afford the mind of man any such, 
falls under this branch, whether it be God himself, 
angels, spirits, bodies, or any of their affections.” 
II. Practies is “ the skill of right applying our own 
powem and actions, for the attainment of things good 
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and useful.” Its cHef branch, is Ethics, “ the seeking 
out those measures and rules of human actions which 
lead to happiness, and the means to practise them,” 
III. Semeiotics is the doctrine of signs, and includes 
Logic, or the doctrine of words, “these being the 
signs which the mind makes use of for the under- 
standing of things, or conve3n.ng its knowledge to 
others.” 

This division of science is much the same as that 
employed so long before by the Stoics. It has, 
however, even as presented by Locke, obvious and 
serious defects. Thus, for instance, the grouping 
together of all sciences the objects of which can be 
said to be “ things,” as distinct from “ actions” and 
“ signs,” whatever be the characters otherwise of 
these objects, and however great may be the differ- 
ences in the modes and methods in which they 
must be apprehended and studied, so far from being 
helpful towards a true correlation of the sciences, 
is productive of confusion which tends to render 
their correlation impossible. Further, either of the 
first two of Locke’s groups includes the other two 
groups. Thus, if Physics comprehend a knowledge 
of man and of what pertains to man, it must 
embrace Semeiotics, which is conversant with man’s 
reasoning and speech; and Practice, which is con- 
versant with his activities. So Practics would 
include all Physics, since whatever knowledge man 
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can attain of Deity, nature, or his own mind, may 
be turned to use. Strictly speaking, indeed, 
Practics ought not to be regarded as a kind or 
branch of science, but as the aj)plication of science. 
The representation of Logic as merely a doctrine of 
signs may also be set down as erroneous. It implies 
an extreme of nominalism of whic.h few will l)e 
found to approve. Further, as Dugald Stewart 
observes, “it is difficult to rcconcJlc one’s self to an 
arrangement which, while it classcB with Astronomy, 
with Mechanics, with Optics, and with IIydrost.atic.H, 
the strikingly contrasted studies of Natural Theology 
and the Philosophy of the Human Mind, disunites 
from the two last the far more congenial sciences of 
Ethic and Logic.” In fact, Locke’s discussion of 
the problem — “ the division of the sciences ” — is so 
inferior alike to Bacon’s and to Hobbes’ treatment 
of it that one can hardly suppose that he had read 
what they had written regarding it. 

Leibniz, in the last chapter of the Nmvmux 
Essais, criticised the classification of Locke, and 
easily succeeded, of course, in showing it to bo 
radically defective. In particular, he urged with 
force the objection that each part of the division 
proposed might absorb the whole. He provided, 
however, no substitute for Locke’s scheme. It docs 
not help us to be told by him that the truths or 
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doctrines of science may be arranged in three ways, 
viz.; (1) synthetically or theoretically, according to 
proofs ; (2) analytically or practically, according to 
ends ; and (3) lexically, according to letters or terms. 
What is wanted is an arrangement of the sciences, 
not of their parts. Only through the right defini- 
tion and division, constitution and correlation, of 
the sciences, can their parts, their component truths 
or doctrines, be scientifically arranged. Besides, 
the objection which Leibniz urges against Locke’s 
division of sciences applies equally to his own 
division of methods of arranging truths, if it be 
presented as the basis of a classification of truths. 
Any one of these methods is capable of including all 
truths. Only one of them can be employed at one 
time, and whichever method be preferred, the 
classification of truths which is to he in accordance 
with its principles will have to be made without any 
help having been afforded by Leibniz. 

In fact, Leibniz had no real sense of the im- 
portance or clear conception of the nature of the 
problem before him. Hence his nearest approach 
to a classification of the sciences is included in 
a plan for the catalogue of a library , — Idea Leih- 
nitiana Bibliothecce ordinandce contractior. Now, 
the classification of the sciences and the classi- 
fication of books are so far connected that a good 
classification of the sciences must be of consider- 
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able use to one who wisbes to classify books, and 
that a good catalogue raisonnee of books may well 
afford assistance to one wbo would classify tbe 
sciences; but tbe two classifications are neverthe- 
less essentially distinct. Tbe classification of tbe 
sciences is a fundamental problem of philosophy, tbe 
first step toward the correlation of tbe sciences, and 
so toward tbe positive philosophy of tbe sciences ; 
tbe classification of books is merely a practical 
problem of very bmited interest, tbe convenience 
of bookish people. Tbe classification proposed by 
Leibniz is one of books, and therefore, like those of 
Brunet, Girard, Horne, Lubbock, and tbe general 
plans of all classed catalogues, necessarily non- 
pbilosopbieaL His classes are,— 1. Theology; 2. 
Jurisprudence; 3. Medicine; 4. Intellectual Phil- 
osophy, which is either Theoretical (Logic, Meta- 
physics, Pneumatics) or Practical (Ethics and 
Politics) ; 5. Mathematical Philosophy, which in- 
cludes not only Pure Mathematics, but Astronomy, 
Mechanics, and all sciences specially dependent on 
vigour of imagination ; 6. Physical Philosophy, com- 
prehending Physics Proper, Chemistry, Mineralogy, 
Botany, Zoology, and aU sciences which rest on a 
knowledge of the things of sense ; 7. Philology ; 8. 
History; and 9. Miscellanies. According to this 
arrangement, all knowledge belonging to the three 
Eacnities of Theology, Law, and Medicine is severed 
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and separated from Philosopliy or Science, Phil- 
ology, and History. Thus, to give only a single 
example, Ecclesiastical History is expressly with- 
drawn from History in order to be planted in 
Theology. Of course, this is most arbitrary and 
unnatural. It would be a mere waste of time, 
indeed, to discuss at length any scheme of classifi- 
cation in which the subject-matter is divided both 
according to ‘Faculties ’ and Sciences. 

The Italian philosopher, Giambattista Vico (1688- Vico. 
1744), cannot be said to have proposed any new 
classification of the sciences, and yet ought not to 
be altogether ignored. In this, as in so many 
other regions of thought, his power of profound 
and prophetic vision revealed itself. He was the 
first to state and expound as a fundamental law 
of human development the truth which Comte is 
often credited with having discovered, but which he 
merely so exhibited as to secure the general recogni- 
tion of its importance, — the truth that the entire 
movement of society must correspond to that of 
knowledge, the preponderant factor of historical 
evolution being the growth of intelligence. This 
truth he laid down as the foundation of his New 
Science not less explicitly or confidently than 
Comte affirmed it as the basis of his Positive 
Philosophy. The order of social evolution accord- 
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ing to Vico, as according to Comte, is a necessary 
order determined by the advance of reason. Hence, 
a law of three periods of history through which all 
sciences and arts, ideas and institutions, naturally 
pass. The periods are designated by Vico the 
Divine, the Heroic, and the Human, and the root 
of each is described by him as a peculiar mode of 
conception or form of wisdom. Therefore, he main- 
tains, there are three stages of science, three kinds 
of nature, three types of character, three epochs of 
religion, three species of language, of writing, of 
governments, of natural law, of jurisprudence, &c. 

Another equally original idea of his is entitled 
to be noted here. The “ New Science ” which he 
claimed to have founded he maintained to be the 
central and regulative science. He regarded his 
discovery of it as not merely an addition to the 
sciences, but a revolution in the whole system of 
the sciences, inasmuch as it showed that not 
metaphysics or physics, but the science of the 
development of the human mind in history was 
the fundamental and governing science. In his 
view the science of history was the most compre- 
hensive science, and all other sciences were rooted 
or included in it, and had their character and rank 
determined by their relationship to it. AU science, 
he held, is the production of the human mind ; the 
whole science of any age is only a transient stage in 
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the history of the human, mind ; the perfect state of 
a science is but the last period of its history ; there- 
fore, the science of history is not merely a special 
and rather limited science, as we are apt to suppose, 
but an all-comprehensive science, the true science of 
the sciences. It is so because the fundamental, con- 
stitutive, and regulative principle of all science is not 
the abstract, transcendent, objective, but the actual, 
immanent, subjective — the all-productive reason. 

This was a singularly bold and luminous conception. 

To demonstrate its truth may be said to have been, 
consciously or unconsciously, the ultimate aim of all 
the labours of Kant, Fichte, Schelling, Hegel, and 
their followers.^ 

With Christian Wolff (1679-1754) and his school, Woiff. 
German philosophy passed into a stage of dogmatic 
rationabsm. The general contents of the current 
philosophy and religion, the teachings of the special 
sciences, the leading principles and main tenets of 
Cartesianism, and the distinctive views of Leibniz 
with certain modifications, were attempted to be 
systematised and demonstrated by logical deduction 
of a mathematical rigour and certainty. Wolffian- 
ism was essentially encyclopaedic. It sought to 
include and absorb all science. And yet it was 

^ See the author’s Yico in Blackwood’s “Philosophical Classics.” 

The book has been translated into Italian. 

I 
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thoroughly one-sided. It ignored the fact that the 
methods of science must vary with the objects of 
science ; that each science must have its own 
appropriate modifications of method; that an ade- 
quate philosophy can recognise no uniform universal 
method. It was one-sided also in this respect, that 
it confounded philosophy with the special sciences. 
It represented the special sciences as simply sections 
of philosophy. That is an error so radical as to 
make unnecessary any other criticism of the Wolffian 
classification. 

Wolff distributes knowledge into historical, mathe- 
matical, and philosophical. Philosophy he divides 
into two great departments corresponding to two 
fundamental faculties of the soul, — Metaphysics to 
a facultas cognoscitiva and Practical Philosophy to 
a faouUas appetitiva. At the same time he treats 
Logic — chiefly, however, on educational grounds — 
as antecedent and preparatory to both Metaphysics 
and Practical Philosophy. In Metaphysics he 
includes Ontology, Cosmology, Psychology, and 
Natural Theology. These sciences he regards as 
following in natural order from more general and 
simple to more special and complex. In Practical 
Philosophy he includes Ethics, Economics, and 
Polities. His follower Baumgarten did good service 
by vindicating the right of .Esthetics to a place by 
the side of Ethics. 

The Wolffian philosophy was followed by a so- 
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called “ Popular Philosophy,” which was a con- 
tinuation of its rationalism, but a reaction from 
its formalism. The period of the prevalence of 
this Popular Philosophy was one in which great 
desire was shown to make the acquisition of science 
easy. It accordingly abounded in “ Introductions,” 
“ Outlines,” and “ Methods.” It was a period in 
which even special Encyclopedias — Encyclopsedias 
of particular departments of knowledge, e.y., Ency- 
clopjedias of Theology — began to appear. It was 
also the period when the want of a propsodcutic to 
the study of the sciences made itself so strongly 
felt as to give rise to the conc(.‘ption of a special 
science for its satisfaction and to various attempts 
to construct sucli a science; the period in which 
Gesner, Schade, Mortens, and others sought to raise 
what they called Hodey<'-tic or Imgogic to the rank 
of a separate and fundamental discipline. It was, 
above all, the period in which the idea of the organic 
unity, diversity, and interrelationisrn of the sciimcess 
obtained a universality and clearness of recognition 
which it had never previously rccf.'ivcd, although it 
had at no time since Plato gave it magnificent 
expression been entirely ignored. It was not, how- 
ever, a period in which philosophical problems were 
investigated with depth or thoroughness. As to 
the problem oven of which we are tracing the 
history it cannot be said to have produced any 
solution of much value. 
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Ill, FEOM KANT TO DB TRACY. 

Immanuel Kant (1724-1804), by tbe publication 
of bis Critique of Pure Reason, inaugurated a new 
and great epoch of philosophy — a philosophy which 
has had an enormous influence on the higher 
thought of mankind. He also treated expressly of 
the very subject we are dealing with, a classifica- 
tion of the sciences, in the chapter of his Critique- 
headed “The Architectonic of Pure Reason,” and 
has left elsewhere in his writings various passages 
supplementary to the views expressed by him in 
that chapter. He is not therefore to be here 
ignored. Neither is there, however, any good 
reason why he should have a large place in any 
account of a history of our subject. 

Science is regarded by Kant as an organism 
which grows from within, not an aggregate which, 
increases from without. A science, according to 
Kant, is a system of conceptions unified and dis- 
tributed by a central and regulative idea; or, in 
other words, a system organised on what he caUs 
architectonic principles, or constituted by parts 
which possess an essential afdnity and can be de- 
duced from one supreme and internal aim. The 
idea out of which a science is developed — which is 
the condition of its possibility, and which deter- 
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mines its form and end — is a constituent element 
of reason ; and lienee not only is eacli science a 
unity in itself, Imt all sciences arc related as parts 
of one grand system of knowledge. Knowledge is 
either rational or empirical. Eational knowledge is 
based either on conceptions or on the construction 
of conceptions. In tlie former case it is philosophy, 
in the latter matliomatics. Philosophy is cither a 
criticism of the ] lowers of reason, Critical Pliilos- 
ophy, or a systematic jirescntation of the truth.s 
given by pure reason, Mctaphysic. Metaphysic, 
again, is cither of the s|)eculative or of the practical 
reason — either a metajihysic of nature- or a meta- 
physic of ethics. 'Phe mctaphysic of nat.urc divides 
into two parts — Transc-endcntal Philosophy and 
Rational Physiology. 'Phe former, which may bo 
also called Ontology, presents the system of all the 
conceptions and principles belonging to the under- 
standing and reason which relate to objects in 
general, but not to any particular given objects; 
the latter has nature or the sum of given objects for 
its subject-matter, and is either immanent or tran- 
scendent. Immanent Physiology considers nature 
as the sum of the objects of experience presented 
according to a priori conditions; and when these 
objects are those of the external senses it is Rational 
Physics, when those of internal sense, Rational Psy- 
chology. Transcendental Physiology, on the other 
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hand, relates to connections of nature whicli take 
us beyond all possible experience, and is, when it 
embraces nature as a whole, Eational Cosmology, 
and when it views nature in connection with a 
Being above nature, Eational Theology. Mathe- 
matics, Critical Philosophy, Ontology, Eational 
Physics, Eational Psychology, Eational Cosmology, 
Eational Theology, and the Metaphysic of Ethics 
are consequently the sciences of pure reason. Dis- 
tinct from, yet related to, Eational Physics and 
Eational Psychology are to be placed Empirical 
Physics and Empirical Psychology as parts of Ap- 
plied Philosophy, the a priori principles of which 
are contained in Pure Philosophy. 

This scheme of the sciences suggests various ob- 
jections. It is not a resMt of a direct study of the 
sciences and of their relations to one another, but a 
consequence of assent to a peculiar metaphysical 
theory. It is such as was to be expected from 
treating the problem involved at a wrong place and 
in a wrong way. The division of knowledge into 
rational and empirical is radically erroneous, for all 
knowledge is at once rational and empirical. There 
is no reason without experience, or experience with- 
out reason. That Kant knew this— that he was 
aware that reason entirely pure, altogether un- 
touched and unaffected by experience, is absolutely 
ignorant and inactive, and that experience is only 
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constituted by the synthetic activity of reason — far 
from excusing, is precisely what makes inexcusable 
his opposing and contrasting, as ho docs here, reason 
and experience, rational and empirical knowledge. 
The division of rational knowledge into Mathematics 
and Philosoi)hy is as little to bo commended. 
Mathematics is as suliject to philosophy, as much 
comprehended within the sphere of philosophy, as 
any other science or group of sciences. Philosophy 
has to deal with the construction of conceptions as 
well as with conc(!|)tions themselves, for it has to 
treat of the methods of science not less tlian of its 
princi|)les. It is universal Hcien(‘.c. Th(>n, the place 
which Kant gives to Metuphysic is quite exorbitant 
and extravagant. In fact, he assigns to it and 
Mathematics the whole world of science!, properly 
so called. Pure thought — thought whicjh may have 
a relation to experience, but borrows nothing from 
it — is re|)rc8cnted as able to establish and con- 
struct all science worthy of the name, and like- 
wise to lend out of its fulness to empirical studies 
the principles which alone give them a sort of delu- 
sive appearance of scjicnce. But neither Kant nor 
any one else has demonstrated that reason has such 
a strength and wealth of power, or is more than a 
faculty or mental instrument of di8cov{!ring truth 
about the univcrs(! in and through experience. 

During the latter half of the eighteenth century 
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there were, as already indicated, owing to the in- 
fluence of Wolflianisni, Kantianism, and the Auf- 
klarung, a considerable number of attempts made 
by German authors to give easily intelligible ency- 
clopaedic surveys of the whole field of science. 

J. G. Sulzer was one of the most highly appre- 
ciated German authors of his day. His Short Sumr 
mary of all Sciences mentioned above was not un- 
worthy of his reputation. It was, however, of far 
less importance than his General Theory of the Fine 
Arts {Allgemeine Theorie der Schbnen Kunste), 
first announced in 1760, and published only in 1771- 
74. Baumgarten, it is true, by the publication of 
his M,sthetica (2 vols., 1750 and 1759), preceded 
him, and had the honour of first adding Hlsthetics 
to the list of the sciences. A scarcely less honour, 
however, seems to have been due to Sulzer, as his 
work apparently was the first in which there "was 
given a comprehensive view of the fine arts (literary 
included) in their various relationships. For more 
than half a century he was considered in Germany 
the chief authority in aesthetics, and that even by 
those who differed from him in important respects. 
Sir William Hamilton, to the close of his profes- 
sional career, and while criticising the psychological 
basis of Sulzer’s views on aesthetics, acknowledged 
those views to be the best he was acquainted with. 
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liis own and Aristotle’s oxci’.ptodd Yet tlie author 
of a generally able and admirable IliMory of 
AMhdtic, Professor BosaiHjuet, has not once men- 
tioned in it even the name of Sulzcr. That is surely 
a strange a,nd large omission. In any general history 
of aisthctic Buker’s contribution to the science of 
{esthetic, instead of being overlookeil, ought to 
have a considc'rablc and prominent plata;. The 
gcne.rid distrilmtion of the sciences j)ropoKed by 
Bilker was one in which they were referred idther 
to the faculty of knowlcdgii or the faculty of 
feeling. The inadequacy of it for the purpose 
intended will now, in all probability, b(i univm-s- 
ally recognised. 

(iesner’s Prinmnj Lines of hUradnctiori to all cin»n(irand 
Jji’arnmg, Mcine<;kc’s Synopsis of all Learning, 

KlllgerH Encyrlopa'dic Survey of the different 
kinds of Kiiowledye and Science, Iloth’s System 
of the kmds of Human Knowlcdye and Science, 
jind Von Berg’s Kssay on the lAnmdafmis and 
all parts of Science, were all in their day wcll- 
jippreciated works. Tlicir authors felt theniHclvcs 
to have a mission, endeavoured not unsuccess- 
fully to write with clejirncss and simplicity, ami 
largely eoutributeil to diffuse throughout (fermany 
desire for a many-sided culture. While aiming, 
however, at an encyclopaedic knowledge they 
^ Mitaphymcif vol ii. pp* 467--47L 
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arrived at no satisfactory classification or co- 
ordination of the sciences. 

W. T. Krug (1770-1842) was an even more 
influential author than any of those just men- 
tioned. He had carefully studied the philosophies 
of both WolflF and Kant without making any sur- 
render of his own independence of mind. And 
although he did more than any one else to 
popularise many of the views of the latter, he 
freely criticised others, and is justly enough classed 
as only a Semi-Kantian. He was acknowledged to 
have a very wide acquaintance with almost all the 
recognised sciences. As regards the fundamental 
science of Logic, his opinions were both more 
accurate and more advanced than those of Kant 
himself, a fact which may so far explain why Sir 
Wm. Hamilton in his Lectures on Logic made far 
longer and more numerous quotations from him 
than from Kant, or indeed from any other logician 
except Aristotle. Although not so ingenious or 
profound as Kant, he was very worthy of the 
successorship to his chair. I have thus far men- 
tioned only his ‘Lecture’ (Vorlesung) of 1795, as 
it only had appeared early enough to be in the 
eighteenth century. A mere ‘Lecture,’ however, 
could only be of slight value in comparison with 
his Outline of a New Organon of Philosophy 
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(1801), las Handbook of Philosophy (1803), and 
his magnum o'pus, his Universal Handhook of the 
Philosophical Sciences (5 vols. 1827). Hence I 
must in this case (iross tiic boundary between two 
centuries in order to be able to state what his 
classification of the sciences was, as it is only on 
the hither side of the line, only in the later works 
mentioned, that the scheme was elaborated. I shall 
do no more, however, than merely state the abstract 
and general result, — the bare scheme itself. It was 
as follows : — 

The Sciences arc eitlicr Free, or Natural, Bound 
or Positive, or Mixed. 

A. The Fre(‘, or Natural Sciences are formed 
solely l)y the free activity of the human mind, 
and are reducible to three general groups: — 

1. The Empirical, divisible into (a) Philo- 

logical and (b) Historical Sciences; 

2. The Rational, comprehending («) Mathe- 

matical and (b) Philosophical Sciences ; 

and 

3. The Empirico- Rational, which is either 

(a) Anthropological or (b) Physical 

Science. 

B. The Bound or Positive Sciences are depen- 
dent on authority, and fall into two groups : — 

1. The Positive Theological Sciences, and 

2. The Positive Juridical Sciences. 
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C. The Mixed Sciences are those which are 
theoretically free, but practically and in appli- 
cation subject to and controlled by authority. 
They comprise — 

1. The Politico-Economical, and 

2. The Medical Sciences. 

Such was the scheme of classification of the sciences 
ultimately arrived at by Eirug. Presented as it 
necessarily is here, i.e., as a skeleton in all its bare- 
ness, it must seem to have little if anything to 
recommend it. On the contrary, grave objections 
to it must make themselves felt. One is that no 
sciences are formed solely by the free activity of the 
human mind. All of them are to a large extent 
dependent on the nature of the objects on which free 
human activity is exercised. Another objection is 
that no true sciences, either theological or juridical, 
are lound ox positive in the sense of being dependent 
on authority. In so far as they are so treated they 
cannot be truly sciences. The free exercise of 
rational activity is inseparable from all true science. 
It holds good of what Krug calls the Mixed Sciences 
no less than of those which he represents as Bound 
or Positive Sciences. Only in so far as Political 
Economy and Medical Studies are free can they be 
truly sciences, and what is true of them is just as 
true of Theology and Jurisprudence and all other 
studio or sciences. In all genuine study science 
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and philosophy, truth and freedom, are inseparable. 
Notwithstanding these remarks I should greatly 
regret were any one to infer from them that the 
works in which Krug’s scheme of classification is 
imbedded are unworthy of study. They are very 
much the reverse. 

In the latter half of the eighteenth century there Enoycio- 
was nowhere shown so strong a desire for encyclo- efforts, 
psedic views of the sciences as in Germany. Our 
English freethinkers of that time showed little 
interest in the study of scientific or speculative 
problems. Yet even then England had a Cyelopsedia, 
of a kind now well known and fully appreciated, 
prior to any other country. I refer to the English 
Cyclopaedia compiled and edited by Ephraim Cham- 
bers. It appeared first in 1728 , then in 1738 , and 
next in 1739 , — the later editions being greatly 
enlarged by supplementary volumes. It was trans- 
lated into French and Italian, originated Cyclopaedias 
in all other European countries, and in England 
became the basis of the greatly extended work of 
Dr Kees, published in 45 vols. ( 1802 - 19 ). The 
most widely famed and politically infiuential of 
Encylopaedias was the ^xerxohEncyclopedie, ou Dic- 
tionnaire raisonni des sciences, arts et metiers, par 
une societe des gens de lettres (17 tom. fob, 1751 - 65 ). 

Its two leading contributors were D’Alembert and 
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bert. 


Diderot, both highly gifted men, the former a great 
proficient in mathematics and physics, and the latter 
endowed with wonderful readiness of thought and 
mastery of exposition on any subjecd. The Dis- 
cours preliminaire, was the work of D’Alembert, 
the article on Enc7jclo2)kUe of Diderot, and the 
Prospectus (afterwards incorporated in the Dlscours 
preliminaire) of both. In the Prosjm-tm the plan 
of Chambers is admitted to be cxeellent but the 
execution is said to be very indifferent. The plan, 
indeed, alike of Chambers and of D’Ahimbcrt and 
Diderot, was mainly borrowed from Bacon. Neces- 
sarily the ^xench EncydopMie with its large iiocUui 
des gens de lettres was much superior in cx(!CUtior» 
to the English Encyclopcedia, which was almost the 
work of one man. 

D’Alembert was unfortunate when he adopted 
the Baconian scheme of classification as the founda- 
tion of his own. The chief alterations made by 
him on it in his Preliminary Discmirse have been 
well indicated by Prof. Fowler in the following 
passage {Framxiis Bacon, pp. 75, 70): “The places 
of Imagination and Eeason, Poetry and Philosophy, 
are reversed, so that in the scheme of the Encydo- 
p^die Poetry comes last; the Imagination being 
regarded by D’Alembert as a more mature faculty 
(he is, of course, speaking of the creative, not of 
the merely reproductive Imagination) than the 
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Reason, and posterior to it in the order of develop- 
ment. Revealed Theology, instead of being treated 
as co-ordinate with and distinct from Human 
Learning, is included under that part of Philosophy 
which is concerned with the knowledge of God, 
Natural Theology and the kSciencc of evil spirits 
being the co-ordinate branches. Metapliysics is 
used in no less than three senses. In one sense, 
it stands at the head of Philosophy, and has a 
certain affinity to the Philosophia Prima of Bacon. 
In another sense, it is emjdoyed as the equivalent 
of Piummatology, or tluj 8ci(inc(‘, of souls as distinct 
from bodies, and in this sense is (tailed Particular 
]Vletu])hyHic. Finally, there is a motaphysic of 
bodicis, or general physic, which treats of extent, 
movement, impenetrability, &(j., or the properties 
common to all bodies. Mathematics is made one 
of the main divisions of the Philosophy of Nature, 
instead of a mere api»endix, and the mathematical 
as well as the physical sciences are much more 
elaborately divided than in Bacon’s classification. 
The various medical sciences, or those which iiavo 
to do with the care of man’s body, are (ilassified 
on a more scientific biisis, and transferred from 
the Philosophy of Man to the Philosophy of Nature. 
Morals are divided into general and particular: 
general ethics being concerne<l with distuissions on 
the nature of good and evil, on the necessity of 
being virtuous, &c. : particular ethics with the 
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special duties of the individual when regarded 
alone, of man in the family, and of man in society, 
denominated respectively Natural, Economical, and 
Political Jurisprudence, a similar division being 
applicable to the conduct of states. Poesy is not 
confined to Poetry proper, but is made coextensive 
with the Fine Arts in general.” 

Those alterations of D’Alembert, however, neces- 
sarily failed to improve to any great extent a 
scheme so radically erroneous as Bacon’s, — one of 
which the root-principle was the separation of three 
inseparable mental states or faculties. No advan- 
tage was gained, or could be gained, by reversing 
the places of Imagination and Eeason, Poetry and 
Philosophy, as was done by D’Alembert. His put- 
ting poetry after history and science, and repre- 
senting imagination as a more mature faculty than 
reason, was going farther astray than Bacon had 
done, and more inconsistent with the testimony 
of history and psychology. That poetry and art 
are posterior to history and science is not in accord- 
ance with known facts and with the real order of 
intellectual development. To assign historical 
studies and their products to memory alone has 
been already indicated to be erroneous. 

The division of history into sacred and secular, 
ecclesiastical and civil, although a very common 
one, is also a very misleading one. A history of 
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mankind or the history of a nation is, or at least 
sliould be, as sacred and religions as a history of 
a clinre.h or (‘.hurekes. All history is sacred in so 
far as it is jx'rvaded liy tlie power and spirit of 
God. No clear, sharp, fixed distinction (!a,n ho 
drawn between sacred and secular, ecclesiastical 
and civil. I'he larger or so-called civil society is, 
or at l(!ast may he, as W(‘ll entitled to he deemed 
sacred and religious as the smalhir and so-called 
ecclesiastical socdeticjs within it. Tlic Old Te.sta- 
ment is iJiroughmit, historical, hut it (!erta.inly 
never r(*pr(ise,ntH lustory as divisible into sacred 
and sccailar, religious and po]if,i(;al. There; were 
no ecclesiastical tlenomiuations in apostolic times, 
ainl the N(jw 'i\:stanu‘nt trdvmi ncve.r means an 
ecclesiastical denomination. The eedesia in its 
distinctively Bcriptural sense is not a vi.sihle cor- 
poration at all, although it manifests itself in all 
spheres of human activity wherever there is the 
working of spiritual life. The kingdom of God 
which is 80 prominent in the New I’estajncnt is 
certainly not oiu> in which Ghurchmen arc described 
as having any exclusive or prominent place, hut 
certainly one which from the New Testanumt point 
of view is as wide sis history itself, hecuiuse as wide 
as the whole providential and redemptive work of 
God as traceable in the history of mankind. 

Under the head of ‘Memory’ D’Alembert adds 

K 
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to ‘Sacred’ and ‘Civil’ History ‘Natural History,’ 
and gives a very elaborate distribution of its objects 
and of tbe uses to wMcb they might be applied 
in arts, trades, and manufactures. This was an 
important addition to the Baconian scheme, — one 
most creditable to the editor (or editors) of the 
Encyclopedie, and necessarily helpful to those who 
contributed to it. As ‘ History ’ is represented in 
the scheme to be related only to ‘Memory,’ so 
is ‘Philosophy’ to ‘Eeason.’ Philosophy itself is 
subdivided into the Science of God, the Science 
of Man, and the Science of Nature. The first 
of these is represented as including Natural and 
Revealed Religion and the Science of Good and 
Evil Spirits, — a worse than worthless view, such 
as can hardly be regarded as a serious one. 

The Science of Man is divided into Logic and 
the Doctrine of Morahty, and each of these again 
mto Arts. The scheme is elaborate, but to a 
large extent artificial. The Science of Nature is 
identified with General Metaphysics, Ontology, or 
Science of Being in general, and divided into 
Mathematics and Physics. Mathematics again is 
divided into Pure and Mixed, and Physics into 
General, Particular, and Chemistry. Subdivision 
IB carried still farther, and, indeed, too far. On 
the whole, however, the scheme of classification 
tmder the head of PhUosophy must, with aU its 
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faults, be regarded as a very remarkalile and 
valuable piece of work. It seems impossible to 
determine how far I)’Aleml)ert was aided ])y 
Diderot in the elaboration and e.xposition of 
it, but there <jan, I tliink, bo little reasonable 
doubt that it must have l)ccn in the main the 
work of the former, the more scientific of the two 
men. 

Under the liead of ‘ Imagimif.ion ’ Poetry is 
divided into Bacred and Profanie, tlien subdivided 
into Narrative, Dramat.ic, ami Parabolic,, and eaclx 
of tlu.'sc subdivisions into others. But in tliat 
there seems to be no nu'rit wlnit(!V(T. In fact, 
there is not a single sciemus })rop(U‘Iy so-called 
included in tlic section ‘ Imagimition.’ The ex- 
tension given to the term ‘ Poesio ’ so as to make 
it coextensive with ‘the Fine Arts in gencrar 
was a misappliitntion of it. Baumgarttm had 
previously found the appropriate term for ‘ the 
Fine Arts in gimcriii,’ — the term Aetfthetik 

The (!xtraoi-<linury philosophical activity to whicli 
Kant’s critical investigations into tlie Tiaturi'. and 
foundations of knowledge gave rise early iji tlie 
nineteenth century was applied much more to what 
was called tlm docfriiie of nrif iuv ( WinxemcJuiftti- 
lekre) than to direct stutly of the sciences them- 
selves or of their ndations to one another. Fichte, 
Schclling, Hegel, and their followers felt the neces- 
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sity of giving to the fundamental problems as to the 
reality and validity of all that had been assumed to 
be knowledge better and more constructive solu- 
tions than those of Kant. Indeed his solutions 
seemed to them essentially destructive, and himself 
‘der zermalmende,’ — an even greater ‘smasher’ of 
aU old theories and doctrines than the Scottish 
Hume. Hence they felt that their own work must 
necessarily be not only essentially critical but also 
essentially constructive, the discovery and proof of 
a fundamental philosophy or science of knowledge 
which could not be destroyed like the older theories 
and systems that Hume and Kant had discredited 
without finding for them any credible or adequate 
substitutes. The sciences properly so called could 
not fail to be influenced by the turn thus taken by 
speculative thought, nor could they fail to be to 
a large extent influenced to their disadvantage. 
Imagination and dreaming got inextricably com- 
biued and confused with reason and reality. The 
mmds of the Teutonic philosophers of the time 
ceased to be conscious of the laws and limitations 
of human thought. The main result of that was an 
extraordinary activity in the formation of systems 
of behef based on some so-caUed science of know- 
ledge {WissenschaftsUhre) of a thinker’s own inven- 
tion and maiutained by him to be the only true and 
correct standard of aU kinds of knowledge. 
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Fichte (1762-1814) led the way, and a singularly Piehto. 
gifted leader he was. He is certainly entitled to 
an eminent place in a history of the Doetrine 
of Science. He showed that pure Kantianism — 
Kantianism as taught by Kant himself — could not 
be rationally maintained owing to the self-con- 
tradictoriiujHs pervading the whole system from 
beginning to end. With eagle glance he gazed, 
with eagle swoop he struck, straight at tlic quest- 
ion around whicli Kant floundered with whale-like 
awkwardne.ss, What is the essential unifying factor 
in all knowledge, and in all that is known ? Ho 
saw that in Kant’s tfiae.hing there was no such 
factor, and nnule it rnanibist not only that he 
himself but that Bfdiclling, Hegel, and other 
eminent thinkers could not consistently rest in 
a teaching so radically inconsistent as was that of 
Kant. Hence Fichte must be adjudged entitled to 
an eminent place in o history of tin'- doctrine, of 
science or fihihisoplnj of kmndedye. 

He luis, however, no spe<!ial claim t{» any such 
position in a history if the distribution or classifi- 
cation of the sciences. lbs was far from having as 
wide or actmrate an a('<|uaintance with any of the 
positive sciences as Kant, for c‘xamj)le, had; and 
did little, if anything, in the way of showing how 
those sciences are related to one another and to the 
world of science as an intelligible whole. What he 
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really did, or attempted to do, w.-ih to n-presont 
various kinds of knowledge or action as oflsliootH 
of tke WissemcJiaftsleJive. It he held to 1 hi tlu; 
fundamental philosophy on which all sjiecial sfudies 
should be based, to which they must he tnu^cd 
back, and by the spirit of which they nhould he 
permeated and vivified ; and hence in his variouH 
writings he brought into connection with if. Hiich 
subjects as (1) Eevclation, (2) Theoretical 1‘hilo- 
sophy, (3) Practical Philosophy, (4) I>aw of Xatnr*-, 
(5) Systematic Ethics, (6) Phih).soi>hy of History, 
&c. Indeed, he assumes or affinns all H<-ienceH to 
have their principles in the Science of Knowledge. 
That, however, does not yield a classificatiftn of tiio 
sciences. 

Schelling (1775-1854) has often been credited with 
having dealt with the subject under con8i<1eratioii in 
a rather effective manner, and, in particular, with 
having anticipated, if not suggested, the solution of 
it given by Comte. The following words of IWorell 
have been frequently quoted with a|)provnI : “ The 
influence of Schelling was not confined to (hTiuany. 
His attempt to unite the process of the physied 
sciences in some affiliated line with the study of 
man, both in his individual constitution and historic 
development, has also had a very considerable result 
out of his own country. No one, for example, who 
compares the phdosophic method of Schelling with 
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the ‘ Pliilosophie Positive ’ of Auguste Comte can 
have the slightest hesitation as to the source from 
which the latter virtually sprang. The fundamental 
idea is, indeed, precisely the same as that of Schelling, 
witli this difference only — that the idealistic language 
of the Cerman speculator is here translated into the 
more ordinary language of physical science. That 
Comte borrowed his views from Schelling we can by 
no means affirm ; but that the whole conception of 
the affiliation of the KcimuM's, in tlic order of their 
relative simplicity, and the c-xpansion of the samo 
law of dc.velopnumt ho as to include the <*..v})()Hition 
of human natun; and the course of social progress, is 
all to be found there, no one in the smallest degree 
acquainted with Sclielling’s writings can seriously 
doubt." ‘ 

Since Morell thus wrote documentary evidence 
has come to light which proves that Comte could 
not possibly have borrowed from Schelling. It is 
uunccessary, howcivtir, to bring forward tliat evi- 
dence, seeing that the Comtist classification of the 
sciences has no real connection with tlic jiroccdure 
of Schelling affirmed to be, in the main features, 
identical with it. Schelling’s procedure is in no 
sense a classification of the sciences, and the prin- 
ciple of it is utterly antagonistic to that of Comte. 
Comte’s principle is that of a methodical study of 
^ Modern German ; Mmehsstm^ I8M* 
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phenomena. Schelling’s is that of the self-movement 
and potentiation of the Absolute, from the lowest 
manifestation of so-called matter to the highest 
activity of reason. The method of Comte is that of 
science directly studied, generalised, and distributed. 
The method of Schelling is that of a high-soaring 
ontology. It is altogether illusory to compare the 
successive “ potences ” of Schelling with the funda- 
mental sciences of Comte. Yet it is only just to 
add that Schelling at all stages and in all phases of 
his theorismg took a keen interest in the sciences, 
and wrote much of a very suggestive although 
not infrequently very dubious character. Many a 
scientist, I imagine, may read, for instance, with 
considerable pleasure and profit, the Lectures on the 
Method of Academic Study, published in 1803. 
The subjects treated of in them are the following : — 
1. The Absolute Idea of Science ; 2. The Scientific 
and Ethical Functions of Universities ; 3. The 
Primary Presuppositions of a University Course of 
Study; 4 . The Study of the Pure Sciences of Reason, 
Mathematics, and Ceneral Philosophy ; 5. The 
Ordinary Objections to the Study of Philosophy ; 
6. On the Special Study of Philosophy; 7. Upon 
some of the Departments which are to be discrim- 
inated from Philosophy — Specially the Positive 
Sciences; 8. Th^ Historical Construction of Christi- 
amty ; 9 . The Study of Theology ; 10 . The Study 
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of Ilutory (md Jurispi'udenee ; 11. Natural His- 
tory; 12. Physics and Chemistry; 13. Medicine 
{Pathology) ; and 14 . Philosophy of Art {/Esthetics). 
In his other numerous works he has so far treated 
of those subjects in relation to absolute science. 
Although his treatment of tliem leads neither to 
a tenable classification nor a satisfactory organisa- 
tion of the se.ieuccs, it has already been, and may 
perhaps still be, of some value to them. 

In the decade from 1800 to 181G a number of <lis- 
tributions and aur\'ti}'s of thci sciences appeared in 
Germany. It may suffice merely to mention them. 
Ilefter published, in 1800, a Philosophiccd Exposi- 
tion of a System of fell Sciences ; Topfer, in the same 
year, a Ceneral Kneyclopwdic Chart of all Sciences, 
to which he added, in 1808, a Commentary; Oi’tloft’, 
in 1807, a Systematic Distnbutum of the Sciences, 
&c. ; Burdach, in 1800, an Organism of Human 
Science and Art; Bimon, in 1810, a Tabular 
Survey of the, Sciences ; the celel)rated Lorenz 
Oken, in 1809- U, a Handbook of the Philosophy 
of Nature (tr. by Tulk for the Hay Society) ; and 
Jasche, in 1810, an Introduction to an Architectonik 
of the Sciences. The works of tlic first five authors 
mentioned have quite passed into oblivion. Jiische 
is known chiefiy as the editor of Kant's Logic. 
Oken is still recognised as a man of genius, but 
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the scheme of science indicated in his Handbook 
has been generally found by those who tried to 
appreciate it as so original as to be unintelligible. 

Hegel, in 1817, exhibited, in his Encyclopmdia 
of the Philosophical Sciences, a vast system of 
thought which he believed inclusive of all the 
fundamental sciences, and necessarily assigning to 
each of them its appropriate place in the organic 
and rational whole of knowledge. Judging his 
work even exclusively from the point of view 
which here specially concerns us, it must, I think, 
be pronounced a prodigious advance on those which 
preceded it, as any one may easily discover for him- 
self by comparing it with the best of the. produc- 
tions mentioned in the previous paragraph. Hegel 
connects and groups the fundamental sciences in an 
order which is to a large extent true, and presents a 
very remarkable exemplification of a most magnifi- 
cent conception of a Science of the Sciences. He 
supposes that through the various stages of in- 
dividual and collective experience and activity 
d^cribed in the Phcsnomenology of the Spirit, and. 
in the “Introduction” to the Encyclopcsdia, con- 
sciousness is enabled to rise to absolute cognition, 
to knowledge of the thought which is all-originative 
and all-inclusive, to apprehension of the Idea which 
is the essence alike of nature and of man, the source 
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and explanation alike of existence and of science. 
The Idea, which is the only aj)propriatc and 
adequate ol)j(!ct of absolute cognition, Hegel be- 
lieves himself to have attained, and his whole 
philosophy, as cxhiliited in the Encydopwdia, is 
an attempt to trae.c'. the chief phases and forms of 
its development. In direction the development is 
from abstract to concrete, from simple to complex, 
from barest poverty to fullest wealth of con tent ; in 
character it is rhythmic, reasoned, dialectic ; and 
the character of the movement determines its 
direction, its whole <;ourse, and ultimate goal, 
seeing that in ailirming itself the thought with 
whicli philosophy is conversant likewise denies 
itself, yet so as thereliy, instead of destroying 
itself, to reconcile itself to itself, and this through 
innumerable forms which become ever more con- 
crete and comprehensive, until the whole content 
of the Absolute Idea is evolved. Owing to the 
very nature of the Hcigelian dialectic, the Hegelian 
philosophy is threefold alike as a whole and in its 
parts. It must treat of the Idea in itself, in which 
case it is Logic; or of the Idea in its other or 
external form, and then it is the Philosophy of 
Nature ; or of the Idea in its return to itself, when 
it is the Philosophy of Si>irit. In like manner the 
threefold rhythm of the dialectic process causes 
Logic to resolve itself into the Science of Being, the 
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Science of the Essence, and the Science of the 
Notion ; the Philosophy of Nature into Mechanics, 
Physics, and Organics ; and the Philosophy of Spirit 
into the Doctrine of Subjective Spirit, the Doctrine 
of Objective Spirit, and the Doctrine of Absolute 
Spirit, the first of which comprehends Anthro- 
pology, Phenomenology, and Psychology, while 
the second deals with Legal Eight, Morality, and 
Ethical Obedience, and the third embraces the 
spheres of Art, Eeligion, and Absolute Philosophy. 
Thus the fundamental sciences are represented as 
having each a fixed and appropriate place, as bound 
together by ties of rational affinity, and as the 
necessary and constituent members of a vast har- 
monious and organic system of knowledge. Hegel 
must, consequently, be credited with having made 
an enormous advance on all schemes of classification 
of the sciences by mere logical division, external 
arrangement, or figurate representation. He has 
aimed at a real incorporation of the special sciences 
into a general science, at a thorough reduction of 
them under a comprehensive doctrine, at a correla- 
tion of them based on consideration of the entire 
contents of each. This may well render us averse 
to dwell on errors of detail in his views. These are 
neither few nor difficult to discover, and have been 
often indicated. Hegel has, perhaps, oftener failed 
than succeeded in defining the limits of the par- 
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ticular sciences. It is only in a very general way 
that his scheme of co-ordination can be defended. 
The defects of lus Philosophy of Nature arc notori- 
ous, and the great merits of his Philosophy of Spirit 
are blended with serious faults. But to ignore the 
truth and grandeur of his general theory of the 
correlation and combination of the sciences in 
critically gazing at such imperfections must be 
pronounced almost as irrational and unjust as to 
doubt or deny the Imightness of the sun because a 
telescopic cjxamination shows it to 1)c mottled over 
with a number of dark spots. Whatever be the 
faults of Hegel’s /t-Vwo/r/oprfif/ia— -altliough tliey l.)e 
even “thick as dust in vacant chamlicrs” — this 
glory, I think, cannot fairly be denic<l to it, tJiat 
there, for the first time, appeared a system of such 
a character and scope, so vinst in its range of con- 
ception, so rich in suggestion and doctrine, and so 
skilfully constructed, Jis to present to the mind 
something like what a Science of the Scicne(?s 
ought to be. 

I refrain not only from urging particular ol)jcc- 
tions to the neg<‘lian scheme of scientific co-ordina- 
tion, but also those g(ineral objections which might 
be drawn from the nature of the Hegelian Idea, and 
of the Hegelian dialectic. These objections may bo 
both relevant and conclusive, but they obviously 
raise the whole question of the truth or falsity of 
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the Hegelian philosophy, which is a question far too 
large to be here discussed. The late Prof. Harms, 
in his Oeschichte der Psychologic (pp. 42-48), has 
rejected the Hegelian classification especially on 
the ground that the dialectic process is a form 
of evolution inconsistent with either the sciences 
or their objects differing otherwise than in degree, 
although the facts of experience show that they 
differ essentially and specifically. It is an objec- 
tion to which I cannot attribute much weight. 
It may be difScult to conceive that any process 
of evolution can produce certain differences, but 
it is also diffi cult to show that they may not, and 
off-hand appeals to experience on the question are 
to be deprecated. Then, of all forms of evolution, 
the Hegelian seems to be the one against which 
the objection must strike with the least force, 
seeing that the Hegelian dialectic, while a process 
which goes on without interruption or cessation, is 
also one of which each stage has a certain essence 
and peculiar character of its own, each of the three 
moments or acts included in it being relatively 
distinct. The evolutionism of Hegel does not 
attempt, like that of Darwin, and at least Hke 
that of contemporary materialism, to explain de- 
velopment entirely by gradation. It affirms un- 
broken continuity of movement, but at the same 
time maintains that the movement throughout 
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includes distinctions of nature, not merely differ- 
ences of degree. The only objection on which I 
deem it necessary to insist is that a doctrine of 
the sciences ought to be based on, and built up 
by, a direct study of the sciences, instead of being 
drawn out of the bosom of a metaphysical philo- 
sophy. It must be reached through induction, 
not from deduction ; tlirough analysis and general- 
isation, not by synthesis and specialisation ; by an 
upward, not a downward movement. It should be 
the product of philosophic thought, but of such 
thought in its first stage of advance on the thought 
which has produced tlnj various sciences. It is 
one of the means with which the intellect must 
provide itself in order to apprelumd ultimate and 
absolute truth. The view that a doctrine of the 
sciences must be derived from a doctrine of science, 
and even from a doctrine of Bciing, is very plausible, 
yet very erroneous. A doctrine of the sciences 
undoubtedly implies a doctrine of science, and even 
a doctrine of Being; but for this very reason it 
must precede them, and they can only be attained 
through it. What is first in the order of nature 
is last in the order of knowhtdgti. To reach the 
centre of truth, every point which lies between it 
and the (jircumference must be passed through. 
Hegel disregarded all considerations of this kind. 
He started from what he believed to be truth 
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Hglier titan the truths of science without having 
made use of the sciences to reach it. He began 
with philosophy at its highest, sought to work it 
all out by a uniform method from an absolute first 
point, and so to incorporate into it the sciences, 
to assign to each of them its place, and to exhibit 
their relationships. This I hold to have been a 
radically erroneous procedure. I must be content, 
however, simply to state the conviction, having 
indicated at the commencement of my previous 
paper what I deem to be the true position and 
function of a doctrine of the sciences in the organ- 
ism of philosophy. 

De Tracy. Two yeaxs before the publication of Hegel’s 
Encydopcedia a celebrated French philosopher, 
A. L. C. Destutt de Tracy, completed a Cours 
d’Ideologie (1801-15, 5 vols.), in which he attempted 
to trace a plan of the whole edifice of science in 
accordance with the general philosophical prin- 
ciples of Locke and Condillac. He maintains that 
the foundation of all science must be acquaintance 
with the principles imphed in the formation of 
science — ^the knowledge of how knowledge, which 
consists of ideas, is obtained from sensations or 
feelings. Ideology must be, consequently, the 
fundamental science, and it includes three depart- 
mental sciences — Ideology in the narrower sense. 
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Grammar, and Logic — which treat respectively of 
the formation, the expression, and the combination 
of ideas. Then, our means of knowledge may be 
applied cither to the study of what is within or 
of what is beyond our power — either to the study 
of the operations of the will or of the properties 
of nature — and hence there are other two groups 
of sciences. The sciences which refer to the will 
are Political Economy, Morals, and Jurisprudence ; 
those which refer to external nature are Physics, 
Geometry, and Arithmetic. 

Such is I)(5 Tracy’s seheme of classification. 
Obviously tlic enumeration of sciences in the 
second and third divisions is very incomplete, and 
the arrangennint of them careless. The omission 
of ililsthcticH, the Science of History, and especially 
Theology, cannot fail to l)C remarked. And even 
the leading conception of his seheme — the view 
that the primary science must be a science of the 
conditions and processes implied in the formation 
of science — is extremely questionable. How are 
we to ascertain the conditions and processes of 
science except through a study of the sciene.iis, 
and how shall we study them unless tlioy exist? 
An Ideology not drawn from ideas, a Grammar not 
dependent on languagt's, a Logic which does not 
presuppose the reasonings and methods of science, 
must be most unworthy to be called sciences. 


L 
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IV. FROM BENTHA.M TO OIOBERTI. 

Jeremy Bentliam and Samuel Tayk)r Coleridge 
were the Englishmen who at the |K;riod now 
reached discussed the pi’ohlcm of the claa.silicat5fm 
of the sciences. The former in tluj fifth apjamdix 
to his ChrestomatMa, first puhlished in 1810, ditl 
so. His scheme assume.s that “ directly or in- 
directly, wellbeing, in some sliapc or other, or in 
several shapes, or all shapes taken togef.h(‘r, i.s tin? 
subject of every thought, and objec.t of every action, 
on the part of every known Being, wlio is, at tlio 
same time, a sensitive and thinking Being*’; that 
“ art and science so run along everywhere together 
that every division pcrforme.d on the cmc may, on 
any occasion, be considered as applying to the 
other”; that all the arts and sciences meet in, and 
proceed from, a central, common, and compreiieu- 
sive art and science — Eudminonics; and that the 
distribution of this art and science into tlie various 
arts and sciences ought to be exhaustive, and may 
be made so through lengthened dicdiotomous divi- 
sion, continued bifurcate ramification, Thescj as- 
sumptions are not to be admitted. The first is 
the basis of utilitarianism, but denied by all who 
reject utilitarianism; the second ignores the fact 
that the points of view of science and of art are 
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so different that every science is of use in several 
arts, and that every art presupposes several 
sciences ; the third falls with the two assunap- 
tions which precede it and on which it rests; 
and tlie fourth has been so discredited in every 
department of inductive study that the belief in 
the applica.l)ility of dichotomous division either to 
the realities of nature or to their reflections in 
thought is now justly dcoincd by scientific men 
a superstition. 

The all-c.oinprehfnsive art and science of Eudse- 
monics may be regiinhal, according to Bcntham, 
specially citlua’ as a,vt or sc.ieuce., and the name 
EudiX)tnoui(}.H may Iks specially appropriated to the 
former, and Ontology lo tlie latter, “ In every part 
of tlnx common field, comtornitant and correspondent 
to Mwhumotdci^, considered as an art, runs Ontology, 
considered as a science.” Ontology is, therefore, 
the trunk of the tree of Bcience, while the other 
sciene.es are. Irranches of that tree formed by suc- 
cessive l)ifurca,tions, 'rhe tree itself is, consc- 
xpiently, a Hamean tree. Thus Ontology is divided 
into Uoiuoscopic (Metaphysics) and Idioscopic ; 
ldios(iopic Ontohjgy into Somatology and I’neu- 
matology ; Somatology into Tosology iind 1‘oiology, 
and Pue.umatology into Nooscopic and Pathoscopic; 
and so on, until tlic rxisult is reached that Poso- 
scopie Somatics includes Geometry, Arithmetic, and 
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Algebra ; Poioscopic Somatics, Astronomy, Botany, 
Zoology, Experimental Philosophy, and Technology; 
Nooscopic Pneumatics, Logic, Grammar, and Ehet- 
oric ; and Pathoscopic Pneumatics, ^Esthetics, Exe- 
getic Ethics, Private Ethics, and the Political 
Sciences. The process by which this result is at- 
tained is not only long and wearisome, but at 
almost every stage very questionable. Theology 
is entirely ignored. Bentham, like Hobbes, sup- 
posed it not entitled to any place among tBe 
sciences. His whole scheme, indeed, reminds us of 
that of Hobbes. It is as self-consistent and even 
more elaborated, but shows less vigour and perspic- 
acity, and more narrowness and pedantry of mind. 
Its nomenclature is hideous, but ingenious and 
significant. In the encyclopaedic language of Ben- 
tham, Arithmetic is Gnostosymbolic, Alegomorphic, 
Pososcopic, Somatic, Coenoscopic Ontology ; Zoology 
is Embioscopic, Epigeioscopic, Physiurgic, Poso- 
scopic, Somatic, Idioscopic Ontology ; and Ehetorie 
is Pathocinetic, Coenonesioscopic, Nooscopic, Pneu- 
matic Ontology. These are wonderful and fearful 
propositions at first sight or first hearing, but any 
reader possessed of a little Greek may easily trans- 
late them into English, and will learn something by 
doing so.^ 

^ Bentliam’s Chrestcymathia is contained in vol. viii. of Bowring’a 
edition of his works. 
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Coleridge divided the sciences into Pure Sciences, CoierMge. 
which are built on the relations of ideas to each 
other, and Mixed and Applied Sciences, which are 
built on the rcdations of ideas to the external world. 

The Pure Sciences he sulKlivided into Formal and 
Eeal, the fornier exhibiting the forms of thought, 
and tlic latter trciiting of Being itself, of the true 
nature and (‘xistonce of the external universe, of 
the guiding principles within us, and of the Great 
Cause of all. Gra.nunar, Logic, and Mathematics 
he cliissed as the Formal Sciences ; Metaphysics, 

Morals, and Theology as tlie Ileal Sc/icnccs ; Mech- 
anics, Hydrostatics, I’ne.uniatics, (.)])ti(!s, and As- 
tronomy as the Mixed Sci(mces; and the various 
branches of Experimental I’hiiosophy, tlie theories 
of tlie Fine Arts and of the Useful Arts, and 
"Natural History, with its applications to Medicine 
and Hvirgery, as the Applied {Sciences. 

It is not iliflicult to discover grave defects in this 
classification. ’Il'lie Real Sciences cannot be Pure 
Sciences if Coleridge’s own definitions of Kcal 
Sciences and Pure Sciences bo correct, d'ho Mixed 
and Applied Bc.ienccs, if only mixed and applied, 
have no right to be classed as co-ordinate with the 
Pure Sciences; and if in any degree distinct and 
independent sciences, they must lie to the same 
extent either Formal or Real Sciences. Most of 
them are obviously entitled to be ranked among 
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the so-called Real Sciences. Within the several 
groups the order in which the particular sciences 
follow one another is not the most natural order. 
For all defects of this kind Coleridge himself may 
not he responsible, as he complained that under 
editorial revision his work was (to use his own 
words) “so bedeviled that I am ashamed to own 
it.”^ 


Cataldo Jannelli, a clear-headed Italian author, 
while endeavouring to correct and develop in his 
Cenni sulla natura e necessitb delle cosse e delle 
storie umane (1817) the doctrine of Vico, dealt, 
although only to a slight extent, with the problem 
of the classification of the sciences. While recog- 
nisiug the value of the work achieved by Vico in 
the Principii di Scienza Nuova, and his right to 
be regarded as the founder of the philosophy of 
history and the improver of all sciences dependent 
on that philosophy, he was sufS-ciently independent 
to criticise even the central doctrine and most com- 
prehensive generalisation in the great Neapolitan’s 
system of thought. For Vico’s divine, heroic, and 
human ages he substituted three ages partly corre- 
spondent to and partly corrective of them — namely, 


1 As to Coleridge’s dassification see the third section of his Treatise 
on Method, prefatory to the Mnc/gclopoedia Metropolitana, which 
began to appear in 1817. 
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the ages of sense, imagitmtion, and reaso7i — and 
thus with a considerable measure of success im- 
proved on his predecessor’s description of the stages 
of human development and distribution of the kinds 
of knowledge, without rejection of the great idea of 
a natural law of the development of life in the 
history alike of the human race and the human 
individual. His criticism left psychology, sociology, 
and evolutioni.sm none the less indebted to Vico, 
while it led liim to recognise as of supreme import- 
ance the claims of two other sciences — namely, 
tehologia (the scicuHie of final causes) and ideologia 
(tlie sc.ienoe of first cauHe.s). His general dis- 
tribution of the sehuujes is into inivitive or 
theoreticid and ojH’rative or praetical sciences , — 
a much too simphj classification. 

G. H. Romagnosi (17(51-18:35), a very eminent iiomag- 
Italian jurist and publicist, and a wise and indo- 
pendent cKiir.e.n in a very ditlic.ult and critie.al 
pcrio<l of his count.ry’s history, gav(i expression in 
one of bis many writings to what may well be 
regarded a.s an e.'ctravagant vi<nv of the, imporlance 
of an ene.yclo)iaHlie, distribution of the, Hcienee.s. 1 
quote his words below.^ Bo far as I am aware, he 

^ VedtUe fmdmnmtnU mtW ArU Lib. i. Sex. i., IB : “Un 

albero encuilopedico ilelle HCieir/a beti fatto forma F ultima e la piu 
grande oBpreKsitmo del logico magisterin” 
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himself made no attempt to supply the sort of 
classification he so highly appreciated. 

It seems certain, however, from the Appendix to 
the second volume of Prof. Vincenzo di G-iovanni’s 
Storia della Filosofia in Sicilia, — a very inter- 
esting and every way admirable work, — that tlae 
problem must have been long and earnestly dealt 
with by a Sicilian scientist, the Cav. Agatino 
Longo. Greatly to my regret I have not been 
able to obtain his writings on the subject — one 
which must have occupied his mind more or less 
for over thirty years. Unfortunately for my pur- 
pose Di Giovanni has given no information as to 
their contents beyond what is implied in their 
titles, and as they have all been published in Sicily, 
and for the most part in Sicilian periodicals, gener- 
ally short-lived and of very limited circulation, I 
have not been able to obtain them, and must there- 
fore content myself with reproducing a few of the 
titles given by Giovanni in the work already 
mentioned, viz. : — 


Longo, Cav. A. — 

Prolusioni accademiche, lette nell’ university di 
Catania. (La prima di esse ivi stampata nei 
1820 presenta una nuova classificazione delle 
scienze: la seconda inserita nel f. xiii. del. Gior. 
di scienze lettre ed arti offre partizioni della 
erudizione e delle arti. 
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Sul bisogno d’ una nuova classificazione delle cog- 
nizioni, Cat. 1827, e nel tomo xxii. del Giorn. di 
scicnze lettre ed arti per la Sicilia. 

Atlantc iriiivcr-salle delle cognizioni, o Tavole sinotticbe 
contenenti la classificazione sistematiea delle 
seienze secondo il metodo naturale. (Di questa 
grand opera ne dii 1’ annunzio nel t. xxxiv. di 
detto Giornale, e nel xiii. dell’ Efemeridi sicole.) 

0.sservazioni sulla Gcneografia dello scibile del sign. 
Paniphilis: ncd t. xxxv. 

Sul valoro del vocabolo Filosofia, ed enuinerazione delle 
scicnze cdie vi s’ includono. Oat. 1850. 

Dello partizioni della filosofia generale, e dei raetodi 
di clus.sificazione. Cat. 18.50. 


Fatluir (liovacluno Ventura set forth liis vujwb on Ventura, 
the clasHiflcation of the seienccs in his Ih MMliodo 
PhikmpJumdi, published at Romo in 1828. But 
his traditionalism, hi.s subjection of I'cason to au- 
thority and of sei(!nce to faith, his want of secular 
knowledge and extilusively theological habits of 
thought, rendered it imj)oa8ible for him to discuss 
the theme with much success. lie assigned to the 
cncyelop:edie, tree of knowledge three branches — 
one Ixiarijig the. sc/mcaji of mithoritij, another tho 
sciencea of ratiocination, and the third iUe Hacnem 
of observation. These ho represonted as coincident 
with tlie Ethics, Logic, and Physics of ancient 
philosophy. That view, it need scarcely be said, is 
utterly erroneous. It is, however, not more so than 
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this other, closely connected with it, that the object 
of Ethics, thus understood, is Grod ; of Logic, Man ; 
and of Physics, Body. Ethics is divided into 
Metaphysics and Jurisprudence ; Logic into Ideology 
and Logie strictly so called; and Physics into 
General and Special Physics. The process of sub- 
division is pushed to a great length.’- The self- 
confidence of the renowned Theatine orator was 
undimmed by any suspicion of ignorance, and so he 
mapped out the universe of knowledge with magis- 
terial minuteness. It would serve no good purpose 
to follow him in details, which are without interest 
in themselves, and which belong to a scheme false 
in its principles and misleading in its main lines. 

Ferrarese. L. Ferrarese published, in 1828, a Saggio di una 
nuova classijicazione delle scienze. It contains good 
remarks on the importance of a right distribution 
of the system of knowledge, but the classification 
which it sets forth is not based on sound principles, 
and by no means satisfies the necessary requirements. 
According to Ferrarese, the Science of Man must be 
the foundation of aU the sciences ; but he has for- 
gotten to attempt to prove that there can be a 
Science of Man without a foundation supplied by 
other and simpler sciences. He classifies the sciences 
exclusively according to the modes of their helpful- 
^ Op. ci$., art vii., pp. 241-300. 
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ness to man, on tlie ground that they will not 
otherwise be so useful to him as they might he ; 
but in so doing he overlooks that even if this 
allegation were correct — which it is not — it would 
be altogether insufficient to establish that the 
sciences should, have their place and rank deter- 
mined, not by intrinsic, but by extrinsic considera- 
tions; not by the nature of the truths of which 
they consist, but by tlie uses to which they may 
be put. To tlio tree of science ho assigns three 
great branches, l)ocausc'. the sciences conti’ibute, in 
his opinion, to one or other of three great ends 
— the maintenance of man in health or sound- 
ness (m/iKr) of bo<ly or mind, the furtherance of 
his perfection, and the, prevention of his degradation 
—although tliese ends arc obviously so closely as- 
sociated tluit any one of them can only be realised 
in the nmasure that th<i others arc promoted, and 
that, conHe<|uently, to distribute the sciences by them 
into distinct groups must l)e futile, d'hc fundamental 
scienca; Ferraresc calls Anthropography, and lui do 
scribes it as dividing into Descriptive, and Compara- 
tive Anlhrop<»graph}'. To these two branches tlie 
mathematical, physical, natural, and medhail sciences 
are ri'prcscnti'd as belonging. The third, branch 
begins witli Telestics, the general science of the 
perfection of man, alike as regards his bodily, in- 
tellectual, and moral faculties. It is supposed to 
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support Pjodugogy, tin*. philn.Hftphical, juridifal, and 
moral sciences, history, and literature. 

The treatise of{«jaeint{»de Panipljilis f linroffrttfla 
delh Scibilc — was puhlislied a year lat<T than that 
of Ferraresed and is even inure ingeidenis. It {daces 
the centre of the sciences not in man alone, us the 
work of Ferrarese does, hut holii in nature, and 
man, since the former is the oltjeetive ('aus»*, ami tlic 
latter the suhjh-e.tive eaust', and these eanses act 
incessantly on each other. It refers the origin of 
knowledge to “the recipriwai eireular inllnenci'.” 
between nature and man, ami makes this fact the 
principle of the division of the scienees, I lenec it 
distributes the sciences into thnat orders: 1, Ob- 
jective Sciences, those of the ; 2. Suhjt'ctive 

Sciences, those of the Me; and, h. ( Mtjeetive-sub- 
jectivo and Subjective-objective Scienees, those of 
the Me in relation to the Not-Me, and of the Not- 
Me in relation to the Me ; or, in other woials, into 
Physical, Metaphysical, and .Moral Se.iem!es. These 
orders are brought into connection in a somewhat in- 
tricate and arbitrary manner, so as to yield such 
groups as Grammar, Logic, and Morals; ('t».smology, 
Psychology, and Theology ; Philoagathy, Philocaly, 
and Philosophy ; Metaphysics, Ontology, and Ideo- 
logy; all the members of which deal directly with 

' A »econd edition appeared in isca. 
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the phenomenal, yet imply the transcendental and 
absolute. It would occupy too much of the space at 
my disposal to explain and criticise the processes by 
which these groups arc formed. Any reader whose 
curiosity regarding the scheme is unsatisfied may be 
referred not only to the work in which it was pro- 
pounded, but also to the examination of it by Prof. 
Longo, (hscrvitzioid mUa Geneografia dello acihila 
chi si(j. Faingildlix.'- 

Dr Neil Arnott, in the introduction to his Elements Neil 
of Physics , — a popular work, of which the first edi- 
tion appeared in 1828, — divided the whole sum of 
man’s knowledge of nature into Natural History and 
Science or Idiilosophy. ’riie former treats of the 
materials of the universe — e.g., minerals, vegetables, 
animals ; or, in other words, describes the kingdoms 
of nature. The latter treats of the manners or kinds 
of motion or change ; or, in other words, exhibits 
the general truths or laws of nature. It ought, in 
I)r Arnott’s opinion, to be distributed into four dis- 
tinct sciences — Pliysics, Chemistry, the Science of 
Life, and the Science of Mind — because all pheno- 
mena are referable to four distinct classes, — the 
jghydeal, chemical, vital, and mental. These four 
sciences “ may be said to form the pyramid of 
Science, of which Physics is the base, while the 
' (Jiom* di $mm$ UUm ed arii p^r la Sicilia^ t. xxxv, ' 
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others constitute succeeding layers in the order 
mentioned, the whole having certain mutual re- 
lations and dependencies well-figured by the parts 
of a pyramid.” Mathematics “ may be considered 
as a subsidiary department of human science, 
created by the mind itself, to facilitate the study 
of the others.” Theology is included in the Science 
of Mind. It was thus that Arnott enunciated 
an idea of a hierarchy of fundamental sciences 
closely resembling that of Comte, and, indeed, 
superior to it in the two points in which it differs 
from it — namely, in neither representing Astron- 
omy as a fundamental science, nor the Science of 
Mind as merely a department of the Science of 
Life. There is no evidence, so far as I am aware, 
that his anticipation of Comte was due to any 
acquaintance with the writings of Saint - Simon. 
He enunciated, however. Saint - Simon’s general 
idea, although only in a very general way. He 
made no attempt to build on it, as Comte did, 
a universal philosophy, a science of the sciences. 
How incompetent he was to perform such an achieve- 
ment, had he been ambitious enough to undertake 
it, we may judge from the feeble book he published 
in 1861, entitled A Survey of Human Progress. 
Yet in this work he developed in some degree the 
conception just indicated as contained in his earlier 
one. He, as Dr Bain says, “brought out more 
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decisively the distinction between Sciences and Arts, 
and between the Concrete and the Abstract Depart- 
ments of Science.” Still distributing that know- 
ledge of phenomena to which he restricted the term 
Science or Pliilosophy into the four fundamental 
Sciences of Pliysics, Chemistry, Physiology, and 
Psychology, lie represented the knowledge of things 
or objects called Natural History and the devices or 
practical applications of knowledge called Art as 
similarly divlsilile, so that the departments of 
Natural IIist;ory, of Science, and of Art form three 
parallc‘1 and co-ordinate scries. Astronomy and Geo- 
graphy corresponding to Physics, Mineralogy and 
Geology to Chemistry, Potany an<l Zoology to Physi- 
ology, and the History of Man to Psychology, while 
the Arts must be classified as Mechanical, Chemical, 
Physiological, and M cutal. 

We now reach Auguste Comte, than whom, Comto. 
perhaps, no one has done more for philosophy as 
positive. He owes the high place he holds among 
philoHoplKirs to the power and skill and general 
truthfulness of his elaboration of the doctrine of the 
so-called positive sciences tis a whole, not to the 
merits of his triJatmcnt of the particuhir problem 
of the classification of the sciences. He claimed, 
but had no right whatever to claim, that he 
originated the classification which ho adopted. If 
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that classification possess any merits, they must 
be ascribed to Dr Burdin, who conceived it, and to 
Saint-Simon, who first received and published it; 
not to Comte, although he showed how much could 
be made of it. As it is with Comte’s name, how- 
ever, that the classification is almost universally 
associated, it is in connection with him, and as ex- 
pounded in his Gouts de Philosojphie Positive (1830- 
42), that I shall briefly consider and criticise it. 

The classification cannot be dissevered from the 
celebrated so-called “ law of the three states.” That 
alleged law, as it is understood and expounded by 
Comte, means that the human miud iu every de- 
partment of thought and inquiry reaches such rela- 
tive truth as it can attain, and so enters into the 
state called positive, or, in other words, arrives at 
science only by passing through a theological and 
metaphysical state, both essentially false and con- 
jectural, although both containing some measure of 
truth and pervaded by a certain nisus toward the 
certainty of science. Thus apprehended, the law 
necessarily implies that there can be no true the- 
ology or true metaphysics, and that whatever 
professes to be theological or metaphysical science 
must be discarded as pretentious delusion. Comte 
cannot be charged in this respect with want of 
consistency ; he refused to assign either to theology 
or metaphysics any place among the sciences. That 
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in doing so lie most seriously erred I shall not here 
endeavour to show, as I have elsewhere examined 
his views on this point at considerable length.^ 

Comte further dofnied and limited the field of 
his investigation by excluding from consideration 
merely composite and derivative sciences. He 
distributed the. sfiienccs into two classes — Abstract 
Sciences conversant with general laws, and Con- 
crete Sciences conversant with the explanation of 
particular <‘xisting things by means of general 
laws ; and held the former only to l>e fundamental, 
and aloms to re(|uii'e. from the philosopher classifi- 
cation. lie thus greatly simpli/iod his task. There 
can be no doubt that the distinction on which he 
rested tin: simplification is a very valuable one. 
It is now almost universally accepted. 

The Abstract Hcicmccs, Comte held, must fall into 
a single linear stu-ies, each member of which has 
its place <le.tcnnined by its relative simplicity, 
generality, ami independence. This docs not pre- 
vent them from lining divisible into Mathematical 
and riiyshial, or the Physical Scieiuics from being 
divisible into Inorganic Physics (comprehending 
Astronomy and Physics proper) and Organic Physics 

^ I%Ll(maph^ of //wiforjz, pp. 2f>7-27B. lu <rlu x. of i«y liutorical 
PhiUmoph^ m France 1 liavo treated Hom^what fully of tJie natural- 
i«m and positivintu in tlw doetriuo of Oomto, but not at all of his 
attempted classifimtion of the scieuces. 

M 
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(contaming Biology and Sociology) ; bnt it implies 
that Mathematical Science must precede Physical 
Science, and that the five fundamentally distinct 
Physical Sciences must have been evolved in the 
following order: Astronomy, Physics, Chemistry, 
Biology, and Sociology. A relatively simple, 
abstract, and independent science must always 
precede one which is more special, complex, and 
dependent. 

These views of Comte raise various questions. 
One is this : Is there, even of sciences of the kind 
which he calls positive, only one series ? Is there 
not, for example, a Psychical as well as Physical 
series of such sciences ? The material and the 
mental spheres of existence are conspicuously 
different and appear to be essentially distinct. 
The facts on which the physical sciences are built 
are all observed externally by the senses, while 
those on which mental science is built must be 
apprehended by internal consciousness ; we cannot 
observe a single fact of physical nature by intro- 
spection, nor a single fact of mind by perception. 
Prom this it seems to follow that, although Psy- 
chology may possibly be the root of a series of 
sciences parallel to the Physical Sciences, neither 
itself nor any science springing from it — as, for 
example. Sociology — can be included in a series of 
Physical Sciences. And certainly Comte has not 
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shown this conclusion to be unwarranted. The 
views he maintained as to the position, character, 
and method of the Science of Mind cannot com- 
mend themselves to any competent student. The 
arguments from which he inferred that Psychology 
is merely a department of Physiology, and may 
even be identified with Phrenology, are singularly 
weak and irrelevant), and have often been adequately 
exposed. 

There is a still more penetrating question : Is 
there a fixed line or series either of the physical 
or psychi(5al sciences? Is there in any group of 
the sciences a straiglit line of succession and neces- 
sary order of filiation? Comte maintained that 
there is, while Herbert Spencer, in an essay on 
“The Genesis of Science,” has argued, with great 
ingenuity and vigour, that there is not; that “the 
conception of a aerial arrangement of the sciences 
is a vicious one ” ; that “ there is no ‘ one rational 
order among a host of possible systems’”; that 
“ thcire is no ‘ true filiation of the sciences.’ ” That 
Comte’s doctrine is very inadequate and inaccurate 
Spencer seems to me to have conclusively shown. 
Indeed, a very general inspection of the procedure 
of the mind in the formation of the sciences must 
suffice to convince us that Comte has erred in his 
views as to the filiation of the sciences. The 
nature of the connection, or so-called filiation of 
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the sciences, must depend, on the nature of their 
formation or genesis. The former must be simple 
or complex according as the latter is simple or 
complex. Now Comte supposed the latter to be 
simple, while in the positive sciences, both physical 
and psychical, it is really and obviously complex. 
It is not a single, but a twofold process. In the 
foTmation of any of the positive sciences, since a 
positive science is the explanation of facts by laws, 
the mind for some time predominantly and always 
to some extent follows an ascending direction, rising 
from facts to laws, from sense to science. On this 
path its instruments are induction and its auxiliary 
processes, and with their aid it evolves laws of 
ever-increasing comprehensiveness and simplicity. 
But the reverse method, the descending order, must 
likewise be followed. The results of induction 
become the premisses of deduction. The laws in- 
ductively reached yield deductive solutions of 
problems previously inexplicable. But since the 
progress of science thus depends not on one pro- 
cess of discovery, but on two processes, the one 
the inverse of the other, the order of the evolution 
of the sciences must manifestly be very different 
from what it would be if determined by a single 
proce^, whether iuduction or deduction. If the 
formation of science were an exclusively induc- 
tive process, the law of the development of the 
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sciences would be one of continuous movement 
from complexity and particularity to simplicity 
and generality ; if exclusively deductive, the re- 
sultant law would lie just the opposite, and precisely 
what Clomte supposed it to be, one of uninterrupted 
advance from the general to the special, from the 
simple to the <u)inp)lex, from the abstract to the 
concrete ; but the process of scientific discovery 
being botli inductive and deductive, the order of 
the evolution of the sciences cannot be entirely or 
continuously in eitlicr of the directions indicated, 
and cannot be cither so absolute in itself or so 
easily ascicriainablc by us as Comte would have us 
to l)clievo. In laying down his law of the filiation 
of the scicnc-es he overlooked all that is empirical 
and inductive in the sciences, treated each science 
as if it had been a single truth, and assumed that 
the order of the succession of the sciences was de- 
termined solely by pure deductive reason. In all 
this he erred mont grievously, and simplified his 
problem most unduly. If science can be built up 
only by the combined resources alike of induction 
and deduction, wc may be entitled to say, in a 
general way, that this science must precede that, 
but not to say, in an absolute way, that this whole 
science must precede that whole science. 

Are wo to conclude, then, that Spencer is wholly 
right and Corate wholly wrong 1 That is by no 
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means necessary. Th.e association of induction and 
deduction, of generalisation and specialisation, of 
analysis and synthesis, in the growth of science, 
requires us to believe that the sciences spring up 
together and influence each other to an extent 
unrecognised by Comte, but not to disbelieve that 
some sciences are naturally antecedent to others, 
or even that the sciences of which the phenomena 
are most general and simple must be further de- 
veloped than those conversant with phenomena 
more special and complex. Biology may not only 
develop simultaneously with Physics and Chemis- 
try, but even suggest to them problems on the 
solution of which their progress is greatly de- 
pendent, while yet all its doctrines must be super- 
ficial unless based on the teachings of a Physics 
and a Chemistry which have attained a relatively 
high perfection. Although Comte did not see 
with sufficient clearness to what extent the sciences 
develop spontaneously and simultaneously, he was 
not mistaken in so far as he held that one fun- 
damental science does come before another — on 
the whole, although not wholly — and that in 
virtue of the relative simplicity, generality, and 
independence of the laws which they set forth. 
We may assign full weight to all that is true in 
the objections urged by Spencer in his criticism of 
Comte’s scheme of filiation of the sciences, and yet 
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reasonably hold that, in the main, it is Comte who 
is in the right, and that Spencer’s view that there is 
no true order of filiation of the sciences is an ex- 
aggcrated inference from his facts, and implies that 
the progress of knowledge is without method or law. 

Let us now confine our attention for a moment 
to the fundamental pliysical sciences of Comte — 
Astronomy, Physics, Chemistry, and Physiology. 
It is obvious, I think, that the first — Astronomy — 
is not of the same rank as the others. It is not 
a science of geiuiral pro])crtics, but of particular 
oljjects, which is what no fundamental science is. 
The fumlamcntal sciences air<‘. not ciassed accord- 
ing to indivi<lual objects. Every ol)ject is com- 
plex, and can only be fully explained by the 
concurrent appli(^ation of various sciences. The 
stars have !i mathematics, pliysics, and chemistry ; 
a mineralogy also, and perhaps a botany and 
zoology, and coiuanvalily a psychology and soci- 
ology. What Comte means by Astronomy is, of 
course, only the mathematics and physic, s of the 
stars ; but why, tlum, make it co-ordinate with 
the mathematics iind physics wliicli include it, 
or by their synthesis constitute it ? 1 ho mathe- 

matics and pliysics of the stars would rciiuirc to be 
entirely distinct from the mathematics and physics 
of the earth— i.c., to lie no mathematics and physics 
at all, but things essentially difierent, before they 
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can be entitled to tbe place wbicb Comte assigns 
them — a place separate from all other mathe- 
matics and physics. Even if it were true that 
Astronomy became positive science long before 
terrestrial physics, this would prove no more than 
that it was the simplest and most manageable part 
of physics; it would in nowise prove that it was 
no part of physics. But the alleged fact cannot be 
made out. For just as it was impossible to under- 
stand the geometrical relations of the celestial 
bodies while ignorant of the geometrical relations 
of terrestrial bodies, so it was impossible to apply 
physical conceptions and generalisations to the stars 
without having drawn them from our experience of 
the earth, or at least without applying them at the 
same time to the earth. The laws of motion, weight, 
force, &c., which rule in celestial, rule also iu ter- 
restrial physics. The great law of gravitation, 
which regulates the motion of the stars, was, 
according to the well-known story, suggested to 
Newton by the fall of an apple, and could certainly 
not have been ascertained and verified by hi-m if he 
had been ignorant of the laws of falling bodies, the 
law of the composition of forces, and the law of 
centrifugal force, which Galileo and Huygens had 
previously discovered to rule terrestrial phenomena. 
We must, therefore, strike out Astronomy from the 
list of fundamental physical sciences. There then 
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remain only Physics, Chemistry, and Biology. Are 
these fundamental physical sciences ? Are they the 
only fundamental physical sciences ? So far as our 
present knowledge goes, we must, I believe, answer 
both questions ia the affirmative. These sciences 
are fundamental, not being able to be resolved into 
any other sciences or into one another. They are 
the only fundamental physical sciences because the 
only irresolvable attributes of matter are physical 
forces, chemical afidnities, and vital properties. Those 
who make a longer list overlook a distinction without 
which the whole subject of the relationship of the 
sciences must be an inextricable imbroglio — the dis- 
tinction between fundamental and derivative, prim- 
ary and secondary, simple and complex sciences. 

Another French, philosopher, contemporaneously Ampere, 
with but quite independently of Comte, strenuously 
occupied his mind during many years on the classi- 
fication of the sciences, and published, in 1834, the 
first part of an JEssai sur la Philosophie dies Sciences, 
the second part of which, completing the work, only 
appeared in 1843. This philosopher was the illus- 
trious Andrd-Marie Ampke, a man equally remark- 
able for the extent and the profundity of his 
knowledge, keenly interested in aU the sciences, a 
brilliant discoverer in several of them, and in par- 
ticular, as a thoroughly competent authority, the 
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late Principal Forbes, of St Andrews, observed, “ at 
least as well entitled as any other philosopher who 
has yet appeared to be called ‘the Newton of 
Electricity.’ ” 

M. Ampfere proposes his classification as founded 
upon a consideration of the sciences themselves. It 
is, he conceives, in accordance with the conditions 
of natural classification as exhibited, for example, 
in Botany. It aims to bring together analogous 
sciences, and to group them according to their real 
affinities. It is certainly remarkable for its regu- 
larity and symmetry. It proceeds thus : All science 
has reference to one of two general objects — the 
material world and thought. This gives rise to the 
natural division of the sciences into sciences of 
matter and of thought, or, as Ampere calls them, 
cosmological and noological sciences. Hence all our 
knowledge is embraced under one or other of two 
kingdoms. Each kingdom is in its turn the subject 
of a twofold division. The cosmological sciences 
separate into those which have for object the in- 
animate world, and those which occupy themselves 
with the world of life and organisation, the first of 
these classes comprehending the mathematical and 
the physical sciences, and the second the sciences 
relative to natural history and the medical sciences. 
In like manner, the sciences of thought divide into 
two sub-kingdoms, of which the one includes the 
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noological sciences properly so called, and the other 
the social sciences. From these spring, in conse- 
quence of another division, four branches, as in the 
case of the cosmological sciences. 

Wo need not exhibit farther the general scheme. 
If we confine our attention to the strictly noological 
branch we shall find that it separates into two — 
the philosophical and the moral sciences. And if 
we confine ourselves to the moral sciences, we find 
these also to bo two — Ethics and Thelesiology. 
Then, Ethics, wliicli eniln-accs all that can be known 
relative to (duiracters, manners, and moral con- 
duct of man, dividtis into two parts — Elementary 
Ethics, wliich includes Ethogra])hy and J.’hysiog- 
nomony — and Ethognosy, which comprises Practical 
Morality and Ethogcuy. Tlius in Ethics, a science 
of the first order, there arc, according to Ampbro, 
two sciences of the second order and four sciences 
of the third order. 

In tlic same way Thelesiology, which is con- 
versant witli the will, with duty, and the end 
of man, cmliruces two sciences of the second order 
— Elementary 'I’helesiology and Thelesiognosy — 
and four of the third order — Thelcsiograpliy, 
Diceology, Apodictio Morality, and Anthropotclic. 
Thus Moral Science comprehends two sciences of 
the first order, four of the second order, and eight 
of the third order. There can be no doubt that this 
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is ingenious, and it. is Init a very stnall s|)e<-imcn of 
the ingenuity of tlie seheme .as ;i whole. Every 
scicnee of the first elass iiiehuh’s, aeeoialing to 
Amphre, four seienoes of the' third onler, and this 
alleged fact h(‘ explains hy an alleged law of seien- 
tifie. thought, liitidligeiiee in examining any sub* 
jeet whatever must, In* Itohls, follow a process of 
four stages. In the lirst stage, ealletl mitujtfic, 
it is limiteil to the simple inspection of its objt>ef.s; 
in the se<*ond, the n’ljpturi.'itif .Hini/r, it inve.stigateH 
their inner and hidden natures; in the thinl, or 
troptmoniu' sfa</f\ it traw's the I'hange.s whieh they 
undergo in time, ami plaee, ami se<*ks, from tius 
experience of these e.hanges, to asectrlain t heir laws 
of change ; and in the fourth, or rri/pttilt>tp'<- stfif/c, 
it occupic.s itself with what is most umairtain, ab- 
struse, and difficult to discover in tbeir eausality 
and destination, 'I'licse stages conswiuently corre- 
spond to four epochs of intellectual gro^vth in indi- 
vidual and social d<!V<i!opnumt. 

The very regularity of the fon'goijjg scheme is an 
objection to it. Nature, is less symmetrical than it 
represents her to be. 8he observes order, indeed, 
and obeys mathematical laws ; but she iloes not in- 
cessantly go on dividing by two. She is free and 
varied in her operations, and none of her secrets of 
much value will ho discovered by so simple a pro- 
cess as a succession of divisions by two. Further 
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division is, in Ampere’s scheme, pushed to an excess 
which tends to defeat the great end of a classifica- 
tion of the sciences. That end is so to group and 
co-ordinate the sciences that they may be seen to- 
gether as harmonious parts of a great whole in which 
the universe is truthfully mirrored. But if we pro- 
ceed to divide and divide, unsatisfied, as Wordsworth 
says, “ while littleness may yet become more little,” 
we break down all grandeur, destroy all life, and 
amid the multiplicity of details lose sight of those 
fundamental laws and relations whicli are most 
worthy of our study. If Ampere had divided less 
he would (‘.cri-ainly have succeeded much better in 
his attempt to form a philosopliy of the sciences. 
The elalmratenesH of Ids scheme weighed him down 
and prevented his rising to a gemual doctrine ex- 
hiliiting the unity of science and refiecting the unity 
of the univtirsc. lie found that even in two volumes 
he ctould do no more; tlian give a gemnal idea of each 
of the multitude of sciences to whicli he assigned 
a place, although awjire that an exposition of the 
fundamental truths and geiuiral methods of science 
is essential in a ]»hilosophy of tlie sciences. If the 
trees did not hide from himself the forest, they cer- 
tainly prevented him from describing it to others. 

The scheme under consideration has, however, 
even greater defects than those just indicated. One 
is that it makes no distinction between arts and 
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sciences, but treats tbe former as of the same nature 
and as to be placed on the same level and ranked in 
the same line with the latter. It represents, for 
example. Technology as following Chemistry and 
preceding Natural History, and often thus puts arts 
and sciences side by side. This ignoring of the true 
relationship of science and art — this confounding of 
knowledge and its application, of the quid and quid 
lucri — ^renders a true classification of the sciences 
absolutely impossible. And it involves another 
error as great as itself — ^the ignoring of the distinc- 
tion between fundamental and derivative sciences. 
Unless the arts are separated from the sciences the 
sciences themselves cannot be distributed into funda- 
mental and derivative. To set aside the distinction 
between dependent and independent at one point 
of the scheme is to necessitate its being set aside 
throughout. 

It would not be difi&cult to show that Ampere’s 
sciences of the third order are seldom natural divi- 
sions of his sciences of the first order. In fact, the 
very conception of there being in each science of the 
first order four sciences of the third order corre- 
sponding to four distinct points of view from which 
their common subject may be studied is Hlusive. 
Even conceding the four points of view, it cannot be 
reasonably held that there are separate sciences to 
correspond to them. The points of view represent 
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only stages of the scientific process ; they are only 
the series of steps by which science is attained. 

Science corresponds to the process as a whole, not to 
any particular point or stage of it. Science may 
well begin with the simple inspection of objects, and 
must, of course, end with their full comprehension ; 
but this is not the slightest reason for supposing, 
as Ampbrc docs, that there are sciences of simple 
inspection and sciences of full comprehension — 
autoptie sciences and cryptologic sciences. With 
all his knowledge and ingenuity Ampbre failed to 
classify the seicuices aright, and still more to found a 
philosophy of the sciences. Ilis work, however, is 
most instructive, and not unworthy even of his 
great reputation. 

'iriic cclcliratcd socialist, Ik J. Proudhon, published Proudhon, 
in 1843 a work entitled De la CrSation de I’Ordre 
dam I! llwinaidtS, in which traces of the influence 
both of Oomt(i and Ampere are deeply marked. 

Comtfi’s law of three states is unqualifiedly adopted 
in substance, although the terms in which it is 
expressed are changed, metaphysic being called 
philosophy or sophistic, and the doctrine of the 
sciences or positive philosophy being designated 
metapliysic, so that in Proudhon’s phraseology 
the Comtist law runs thus : “ Religion, philosophy, 
science ; faith, sophistic, and method (metaphysic) 
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— sucli are the three moments of knowledge, the 
three epochs of the education of the human race.” 
Ampere’s classification of the sciences is expounded 
and highly commended. At the same time, it is 
held not to be the absolute or only true classification 
of them. “ The mind,” says Proudhon, “ may find 
in Nature a multitude of systems, according to the 
point of view which it takes up, although. Nature 
herself follows none of them exclusively.” He under- 
takes, in particular, to show that for the quaternary 
distribution of Ampbre a ternary may be substituted, 
not less natural, regular, and precise. Of this ternary 
classification he would make the ordinary distribu- 
tion into kingdoms in Natural History — mineral, 
vegetable, and animal — ^the basis, and then would 
divide the sciences, according as they are descriptive 
or declarative of phenomena, or as they study forces, 
motions, progress, changes, or as they formulate laws 
and determine relations. In other words, he would 
reduce Ampere s four points or stages of the scientific 
process to three, but retain his vicious principle of 
regarding such mere points or stages as the roots 
of distinct sciences. He has not exhibited his 
ternary classification in detail, but he professes to 
have worked through the whole scheme of Ampbre, 
changing it everywhere from quaternary to ternary 
“absolutely as if I had transcribed our decimal 
arithmetic into a duodecimal arithmetic.” This I 
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can readily believe, altbongli I would infer from it 
not, as Proudhon does, that both systems are alike 
natural, but that both are alike arbitrary. 

J. Duval-rTouve in his TraitS de Logique, ou Essai Duvai- 
stir la Th Soria da la Science, 1844, has dealt with 
the classification of the sciences in pp. 374-393. He 
distributes them into cosmological and noological 
sciences, and subdivides the former into mathe- 
matical and physical classes. That is manifestly 
insufiicient. The work, however, can be safely com- 
mended for its judicious counsels as to the study 
of the sciences of reasoning and of physical and 
psychological observation. 

Two Italian philosophers of rare genius, and whose Rosmini. 
influence on the thought and life of their nation was 
great and salutary, — Antonio Rosmini and Vincenzo 
Gioljcrti, — now claim our attention ; but, of course, 
only in so far as they have dealt with the special 
problem which at present concerns us. Neither 
dealt with it as an independent problem, only to 
be solved by a comparative study of the sciences 
themselves; on the contrary, both professedly 
evolved their classification of the sciences from the 
fundamental principle of their philosophies. That 
seems to me an altogether illegitimate procedure, 
resting on an assumption as to the relation of phil- 
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osopliy to the sciences just the reverse of the 
truth. 

Eosmini’s views on the classification of the 
sciences are to be found in his New Essay on the 
Origin of Ideas (first edition, 1830), Philosophical 
System (first edition, 1845), and Logic (first edition, 
1854), the first two of which have appeared in Eng- 
lish. On the ground that every cognition must 
have matter and form, he represented the sciences 
as primarily divisible into material and formal; 
and on the ground that the form of cognition is 
at once the source of all intelligence and alone 
knowable per se, he held that the science of the 
form must precede all other sciences and supply 
the principle of their encyclopaedic arrangement. 
This first science, which he called Ideology, he re- 
garded as the only pure science, all other sciences 
beiug in relation to it only applied sciences. But 
he was not content merely with this division, and 
so proposed another corresponding to the aspects of 
Being, that one necessary and objective form of 
intelligence to which he believed aU the other forms 
of cognition could be reduced, and also to the 
modes of mental activity by which these aspects 
of Being are apprehended. Thus, viewing Being as 
ideal, real, and moral, and intelligence as possessed 
of intuition, perception, and reason, he classified 
the sciences in the following threefold manner ; 
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1. Sciences of intuition, which, treat of the ideal 
and include Ideology and Logic; 2. Sciences of 
perception, which treat of the real and comprehend 
Psychology and Cosmology; and, 3. Sciences of 
reasoning, which treat of what is only discoverable 
through inference and may be subdivided into 
Ontological and Dcontological Sciences. The Math- 
ematical Sciences luive no place in the scheme, nor 
even the Physical Sciences, the Eosminian Cosmo- 
logy being only a department of Metaphysics. The 
Ontological Sciences are said to be Ontology, 
properly so called, and Natural Theology. The 
Dcontological Sciences arc those which treat of the 
perfection of lieing, and of the way in which this 
perfection may be accjuircd and lost; and as they 
are distributed in a somewhat minute and decidedly 
artificial manner, it may suffice to say that they 
comprehend not only Moral sciences usually so 
called, but ^Esthetic sciences, Political sciences. 

Pied agogics, and Economy. Language and history 
are not represented as the special objects of distinct 
sciences, but a scientific study of history is recog- 
nised to be an important means of advancing the 
Philosophy of Politics. 

To Gioberti the first principle of Kosmini seemed oioberti. 
a vain abstraction and his method essentially false ; 
and he resolved for his own part to start not with 
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indeterminate ideal being, but with an object at 
once ideal and real, and to evolve wbat it implied, 
not by a psychological method, which can only 
reflect the mind’s attention to itself, but by the 
only true philosophical method, the ontological, 
which reflects the nature and manifestation of the 
object. He deemed that he found at once a point 
of departure and a law of procedure satisfying the 
requirements of the case in a synthetic judgment, 
comprehensive of all being and knowledge, for 
which the appropriate expression is the ideal for- 
mula Em Great existentias — Being creates exist- 
ences. In his Introduzione alle studio della Filosofia 
(vol. iii. cap. v.), published in 1840, he has ex- 
plained how the sciences may be arranged in accord- 
ance with his formula. It is by a method which, if 
not eminently satisfactory, is at least eminently 
easy. The ideal formula is itself the “ suprema 
formula endclopedica^’ and all sciences, it is held, 
may be directly referred to one or other of its 
terms. The subject (Being) is the theme of Philo- 
sophy Proper, which includes the sciences of Onto- 
logy and Theology. The copula (Creates) yields 
the sciences which are concerned with the relation- 
ship of Being to Existences and of Existences to 
Being, the relationship of Being to Existences being 
treated of by the Science of time and space (Mathe- 
matics), and the relationship of Existences to Being 
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by the Sciences of the true, the good, and the 
beautiful (Logic, Ethic, and ^Esthetics). The pre- 
dicates (Existences) originate the sciences which are 
conversant with the effects or results of the creative 
act— ixamcly. Psychology, Cosmology, and the various 
special Physical Sciences. Besides these Rational 
Sciences there are Super- Rational Sciences based on 
revelation ; they are, however, to be classified in the 
same manner as the Ratioixal Scieixccs. Such is the 
scheme of classification proposed by Gioberti. It 
has various olxvious faults, but these it seems unne- 
cessary to spoc/ify, seixing that the fouixdation of the 
whole scheme is utterly untrustworthy. The “ideal 
fomxula,” on which everyth ijig is made to depend, is 
admittedly the (‘.xpression of aix act of mystic intui- 
tion, and really an arl)itrary affirmation. 


V. FROM W II EWELL TO ZELLER. 

Dr William Whewell, a man of extraordinary Wheweii. 
versatility, industry, and knowledge, published in 
1837 a Jlisloj-y of the Inductive Snencet^, and in 
1840 a Philmo'phy oj' the Indiu'tive Sciences. In 
the latter he treated of the classification of the 
sciences. The work was greatly altered, even in 
the arrangement of its parts, in the third edition, 
where the discussion of the problem and the classi- 
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fication proposed will bo found in the volume en- 
titled Novum Organon Renovatnm, B. 11. ch. ix. 
“ The classification depends neither upon the fiicul- 
ties of the mind to which tlie separate parts of 
our knowledge owe their origin, nor upon the 
objects which each science contemplates, but upon 
a more natural and fundamental element — namely, 
the Ideaii which each science involves, ^’lie Ideas 
regulate and connect the facts, and are the founda- 
tions of the reasoning, in each science.” It is not 
necessary, Dr Whewell ob.serveH, that the Idea on 
which a science is found(.‘d should be an absolutely 
ultimate principle of thought, or that it should be 
the only Idea involved in the science?. “Each 
science may involve, not only the Ideas or Con- 
ceptions which arc placed opposite to it in the 
list, but also all which precede it.” WhewcH’s 
groups of sciences are as follows: 1. Pure Mathe- 
matical Sciences, including Geometry, Arithmetic, 
Algebra, and Differentials, and based on the ideas 
of space, time, number, sign, and limit, 2. Pure 
Motional Sciences, including Pure Mechanism and 
Formal Astronomy, and based on the idea of 
motion. 3. Mechanical Sciences, including Statics, 
Dynamics, Hydrostatics, Hydrodynamics, and Physi- 
cal Astronomy, based on the ideas of force, matter, 
inertia, and fluid pressure, which are modifications 
of the idea of cause. 4. Secondary Mechanical 
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Sciences, including Acoustics, Optics, Thermotics, 
and Atmology, and based on the ideas of outness, 
medium of sensation, intensity of qualities, and 
scales of qualities. 5. Analytico-Mechanical Sciences, 
including Electricity, Magnetism, and Galvanism, 
and based on the idea of polarity. This group 
and the immediately preceding one may, it is indi- 
cated, be brought into connection as constituting 
the two branches of Physics. 6. Analytical Science, 
identified with Chemistry, and held to correspond 
with the ideas of element, chemical affinity, and 
substance or atoms. 7. The Analytico-Classifica- 
tory Sciences — namely. Crystallography and Sys- 
tematic Mineralogy, which have symmetry and 
likeness for ideas. 8. The Classificatory Sciences — 
namely. Systematic Botany, Systematic Zoology, 
and Comparative Anatomy, which have as their 
ideas degrees of likeness and natural affinity. 9. 
The Organical Sciences, or Biology, founded on 
the ideas of vital power, assimilation, irritability, 
organisation, and final cause. 10. Metaphysics, 
coincident with Psychology, and corresponding to 
the ideas emotion and thought. 11. The Palsetio- 
logieal Sciences, comprehending Geology, Distri- 
bution of plants and animals, Glossology, and 
Ethnography, and springing from the idea of his- 
torical causation. And, 12. Natural Theology, 
which rests on the idea of a first cause. 
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In examining this scheme its fundamental as- 
sumption, that each science presupposes a special 
a priori idea, is by no means found to be borne 
out. Eeasons to doubt its truth soon present 
themselves. Suspicion thereof is forced on us by 
Dr Whewell himself, even in regard to the mathe- 
matical sciences. Algebra, for example, rests, he 
tells us, on the a priori idea of sign. But is 
Sign an a priori idea ? And if so, will it not be 
difficult to discover any a posteriori idea ? Natur- 
ally, however, as soon as Dr Whewell passed beyond 
the province of mathematics his difficulties greatly 
increased; and, in fact, with every forward step 
he took the ineptness and inapplicability of the 
principle he had assumed were made more mani- 
fest. He soon reached sciences which he had to 
refer to things never heard of before as a priori 
or fundamental ideas — e.g., fluid pressure, medium 
of sensation, intensity of qualities, polarity, atoms, 
&c. The mental sciences he wisely refrained from 
attempting to subdivide or trace to root ideas. 
There are other serious defects in WheweU’s scheme. 
Thus, Mechanical Science and Analytical or Chemi- 
cal Science have no higher rank assigned them 
than Secondary Mechanical Science and Analytico- 
Mechanical Science; that is to say, they are put 
on a level with sciences which are only branches 
or applications or combinations of themselves. 
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Then there follow as Analytico-Classificatory and 
Classificatory Sciences what are simply the un- 
scientific parts of Mineralogy, Botany, and Physi- 
ology. Observation, classification, and description 
of phenomena are not science, although they neces- 
sarily precede it. Anatomy, for instance, regarded 
merely as descriptive, is a subordinate science ; it 
is the series of observations and classifications pre- 
paratory to the science of Physiology; it is no 
more a complete science than would be a descrip- 
tion of the lines and figures employed in Geometry. 
Then, tracing the scheme a little farther, we find 
Metaphysics identified with Psychology, which in 
reality amounts to the entire elimination of Meta- 
physics ; and Geology and the Science of the dis- 
tribution of plants and animals appearing, as 
Palsetiological Sciences, after Metaphysics or Psy- 
chology, quite separated from Mineralogy, Botany, 
and Zoology, with which one would naturally have 
expected them conjoined, and with which they are 
certainly in much closer connection than with Meta- 
physics or Psychology. It savours of the ludicrous 
to represent Natural Theology as in closer contact 
with the Palicontological Sciences thaix with any 
others, on the ground that they are conversant 
with historical causes and it with the first cause. 
There is, finally, an objection of wider sweep which 
I have not time to work out. Whewell fixes the 


1 
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order of the sciences by referriug them to what 
he deems their corresponding ideas. But how luis 
he determined the order of the ideas ? And has he, 
determined it aright ? It would Ijc easy to show 
that he arranged them in a haphazard way, witli 
extremely little regard to their rational connections. 

Lubbock. The liemarhs on the Clamjieation of the Diferent 

Branches of Human Know1c.(l(/e,\mh\m\ieA in iS.'iS 
by J. W. Lubbock, possess hardly any %’alue. '‘I’hc 
general division of the classification recorameinhal 
is into History, Philosophy, and Fine Arts ; and 
Philosophy is subdivided into Religion, Juris- 
prudence, Intellectual, Moral, and Politicjd Phil- 
osophy, Logic, Mathematics, Natural Philo.sophy, 
Natural History, Medicine, and Arts, Trade, nnd 
Manufactures. 

Lindsay. In Progression hy xintagonism, published by the 
late Earl of Crawford (when Lord Lindsay) in 184 (>, 
a “classification of human thought” is put forth 
based on the general theory of development ex- 
pounded in that exceedingly interesting book. 
While the admission is made that no art or 
science springs from imagination alone or reason 
alone, it is also held that each art or scietico 
must be distinguished by and classed under tlie 
predominant faculty which originates it. Spirit 
ruling sense predominantly by imagination gives 
rise to Symbolism, Fine Arts, Rhetoric, Poetry, 
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and History ; ruling predominantly by reason to 
Science, which is Speculative or Pure and Practi- 
cal or Applied, both subdivisible into Physical 
and Metaphysical, each of which contains many 
separate sciences ; and ruling by reason and 
imagination in harmonious co-operation to Phil- 
osophy, also to be distributed into Speculative 
and Practical. The order of classification is said 
to be “ determinable by that in which the in- 
dividual, national, and universal mind applies 
itself to the respective arts and sciences.” 

In 1847 the late Sir George Ramsay published Ramsay. 
A Clas.KifMxttion of the Sciences, in Six Tables. 

The primary division is into : 1. Miental Sciences ; 

2. Physical Sciences ; and 3. Mathematics. It does 
not seem to have occurred to the author that, even 
if these were the chief classes of the sciences, the 
order in which they are arranged is the reverse of 
natural. Theology finds a place only under Moral 
Philosophy, one of the mental sciences. The group- 
ing is altogether of an external and unphilosophical 
kind. 

In 1844 Schopenhauer, in the second edition of Sohopen 
his chief work, Die Welt ah Wille und Vorstellung, 
proposed a scheme of distribution of the sciences 
which, perhaps, deserves to be noted only as an 
ingenious curiosity. Schopenhauer, it has been 
said, accepted one of Kant’s categories, and threw 
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the other eleven out of the window. It is on his 
one working principle of the sufficient reason that he 
hangs his scheme of classification. Every science 
is regarded as exemplifying predominantly one of 
the forms of that principle. The main division 
is into I. Pure a priori sciences, and II. Empirical 
or a posteriori sciences. The former are subdivided 
into (1) the doctrine of the principle of Being in (a) 
Space — Geometry, and in (6) Time — Arithmetic and 
Algebra; and (2) the doctrine of the principle of 
knowledge — Logic. The latter are concerned with 
the principle of becoming, or law of causality, and 
in its three forms of came, stimulus, and motive. 
Hence they are grouped as follows : (1) The 

doctrine of causes, (a) General : Mechanics, Hy- 
drodynamics, Physics, Chemistry. (&) Special : 
Astronomy, Mineralogy, Geology, Technology, 
Pharmacy. (2) The doctrine of stimuli, (a) General : 
Vegetable and Animal Physiology, with Anatomy 
as auxiliary science. (6) Special : Botany, Zoology, 
Comparative Physiology, Pathology, Therapeutics. 
(3) The doctrine of motives, (a) General : Ethics, 
Psychology. (&) Special ; Jurisprudence, History. 

p.E.Dove. Patrick Edward Dove, in his Theory of Human 
Progression (1850), — ^published at first anonymously, 
but afterward acknowledged, — treated the problem 
under consideration with great clearness and vigour. 
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The general aim of his work was to show the natural 
probability of the coming of a reign of justice, — the 
advent of a moral millennium, — and, as essential to 
this, to prove that there is a natural progresdon 
of the mind in the extension of its knowledge and 
the improvement of its practice. Such a progression 
implied, according to M.r Dove, the consecutive evolu- 
tion of the sciences and their logical dependence on 
each other. I'ho classification which he proposed 
rested on the principle that every science must have 
a distinctive objeet-noun, the place of which among 
the categories of the mind determines the place of 
the science among the series of the sciences. The 
object-noun of a science is the primary condition 
of its existence, and of the forms of that noun the 
science exclusively treats. The connection of object- 
nouns is such that the sciences follow in a deter- 
minate order, the one in which they must necessarily 
be studied and also that in which they must neces- 
sarily be discovered. It is an order of ever-increasing 
complexity, each later science including not only its 
own distinctive concept, but those of all the sciences 
which precede it. Thus, Logic is the first and simplest 
science. Arithmetic is nothing more than Logic 
applied to number. Algebra is Logic and Arithmetic 
applied to quantity. Geometry (in its larger sense) 
is Logic, Arithmetic, and Algebra applied to space. 
Statics is Logic, Arithmetic, Algebra, and Geometry 
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applied to force. And if we look at tlic oltject- 
nouna or substantive concepts we sliall find, 
ac.cordiiig to Mr Dove, that Logic, bus two ])ranc.hcs, 
the one treating of identity and tlic other of equality; 
that Aritlimetic adds to identify and equality num- 
ber; Algidira to identity, c(|uaiity, ami number 
quantity; Geometry to identity, e<|uality, nund)(;r, 
and quantity space; and Statics to all these forces. 
" In this order," wc are told, “ the mathematical 
Hciences must necessarily ]>e. <-!a.sHed, ami in this 
order tins mathematical Heie.mu^s must tiecf-ssarily 
be discovered. Ten thousand men originating the 
mathematical sciences hy a proe.csss of imiepemh'nt 
investigation would necessarily dise.ovi'r them in 
this order; ami were t<!n thousand worhis jieopled 
with human heings to go through the prix'.ess of 
making anew the mathematical scnuiccs, every one 
of those human races wouhl jatss through the same 
intellectual course, and evolve tin.* abstract seicnces 
exactly in the same necessary order, 'riie constitu- 
tion of human reason forbids that it should bo 
otherwise, one science being impo.s.HibIe until its 
antecedent is so well known as to be capable of 
subjective operation. Thus, unless the laws of 
identity are known, there can be no investigation 
of the laws of equality; and until the laws of 
equality are known, there can be no investigation 
■of the laws of number; and until Arithmetic is 



FEOM WHEWELL TO ZBLLEK. 


207 


known, there can be no investigation of the laws of 
quantity ; and until the laws of quantity are known, 
there can he no investigation into the relations of 
space ; and until Geometry is known, there can be 
no Statics.” 

The sciences which have just been mentioned 
— the mathematical sciences — are all devoid of 
any idea derived from sense. When, however, 
they arc applied to the substantives and opera- 
tions of real life, tliey originate another order of 
sciences — the physical sciences — which arise one 
after another in similar order of complexity. The 
first and simplest of these sciences is Dynamics, 
which is closely connected with the last of the 
mathematical sciences — Statics — Statics dealing 
with forces which neutralise each other, and 
Dynamics with forces which produce motion, the 
simplest and most universal function of matter. It 
is by adding to motion one physical characteristic 
after another that the physical sciences are con- 
secutively evolved. Thus, add to it weight or 
resistance, the next most general property, and you 
have Mechanics ; add still further sound, light, and 
heat, and you have as corresponding sciences 
Acoustics, Optics, and Thermology; add again 
magnetic force, electric force, and afl&nity, and you 
have the sciences of Magnetism, Electricity, and 
Chemistry; and these three sciences are, in their 
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turn, tlie ncccHsary projiaral inns for a new, a third 
order of seicnccs — tin* sfieiiccs of organisation— 
cnmpndicnding Veoftahlc and Animal Physiology. 
These again lead to anotlnn’, a fourth <trder of 
seienees, the nian-wdenees, or Heieiiees of human 
action, which are a sensational and indm-tive 
Hcicmaj called Politi<’al Heonoiny and lamversant 
vvitli utility, and a nniral and deduetive seimiee 
eallcd polities and eonversaiit with et|uit}% '{’ho 
last science, is Tlieology, It closes and coniple.tcs 
the honk of aeionee jiropcrly so trailed, ihit Itcyond 
«(dem;e lies Oitieal I’hilosojihy. Heience is direct 
nn<l spontancons, and seeks oidy tet detennine what 
is true, in that wlncii it maki«H its ohj<-et, whether 
mind or matter; wlu‘reas Idiil«)Hophy is subjective 
and ret{c<‘.tivc, and imptircs not into tlfe truth of 
tlmught, hut into its form and nnadianism, endeav- 
ouring with the. whole mass receiviul from tin! whole 
circle of the 8(5ieneeH to rea<l aright t he phenomenon 
of knowhslgi;. 

The scheme of Dove, it will have been remarked, 
has an obvious reHcml)Ian(‘e to that of Whewell. 
It proceeds throughout on the same a.«suniption, 
although that assumption is applied with much 
greater tact and plausibility by Dove than by 
Whewell. These two objections may bo urged 
against the scheme as a whole ; L The conception 
of object-nouns on which it rests is erroneous. An 
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object-noun is implied to be something very different 
from what is ordinarily meant by the object of a 
science — namely, that about which the science is 
conversant; it is supposed to be some single idea 
the application of which to appropriate objects 
constitutes science. But it is only of the jjurely 
abstract sciences that this can be with any appear- 
ance even of truth maintained. Inductive science 
at least originates in no such way ; it needs only an 
object in the sense of a certain kind of material 
subject to laws discoverable by the inductive 
process. 2. More even than the scheme of Comte 
that of Dove is vitiated by the hypothesis that the 
order of the formation of the sciences is absolutely 
fixed and necessary, proceeding on one straight 
line, and incapable of being other than it is. 
Comte only makes his scheme exclusively rational 
and deductive in the working of it out and by 
taking no account of induction as counteractive of 
deduction, whereas Dove lays down a priori prin- 
ciples and a deductive procedure as the very 
groundwork of his whole system. In so doing 
he builds upon the sand. Reason shows that the 
order of the formation of the sciences must be 
different from what he affirms it to be. Facts 
prove that it is different. Spencer, in his masterly 
criticism of the Comtist classification, has decisively 
established the truth of both of these affirmations. 
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Let US now look a little at tke details of Mr 
Dove’s scheme. Logic is placed at the head of the 
sciences ; it is said to he the first, because the 
simplest, of the sciences. But simplest in this case 
means most abstract, and the most abstract, instead 
of being always first, is generally last. That Logie 
is more abstract than Arithmetic, Algebra, and 
Geometry, instead of being a conclusive reason for 
supposing it to be in the order of study and dis- 
covery before them, is a reason for suspecting it to 
be behind them. And, in fact, both Arithmetic and 
Geometry preceded it. If it be said there can be 
no reasoning in number or space which does not 
presuppose identity and equality, the answer is 
twofold, for, first, in a more relevant sense identity 
and equality presuppose number, space, and other 
concepts regarded as later, since one thing is not 
identical with or equal to another unless identical 
or equal in number, space, &c. ; and, secondly, it 
needs no science to give us the notions of identity 
or equality before we can proceed to study any 
other science, as these notions are firmly and oper- 
atively in our minds before all science. 

Then, further, why confine Logic to reasoning 
in identity and equality ? Why not extend it to 
all reasoning? It will be said, because Arithmetic 
is conversant with reasoning in numbers. Algebra 
with reasoning in quantity. Geometry with reason- 
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ing in space, &c. But no ; these sciences are con- 
versant with number, quantity, space, and their 
laws, while reasoning and its laws in number, 
quantity, space, or any other concept or matter, 
are the object of Logic, which is therefore not, 
strictly speaking, before any science, but pervasive 
of all science, having to trace the connective 
tissue of all knowledge, the forms and methods 
of all sciences. This view of it, however, would 
have quite deranged Mr Dove’s serial arrange- 
ment. It leaves, likewise, no place for his phil- 
osophy ; for, according to him, it is Philosophy 
which has to do with the form and method of 
thought. If, tlicrefore, he had taken a sufficiently 
comprehensive view of Logic he would have seen 
that it included and fulfilled all the functions 
which ho assigned to Philosophy. 

As to the sciences grouped as Mathematical 
— Arithmetic, Algebra, Geometry, and Statics — it 
is obvious to remark that important mathematical 
sciences are entirely omitted ; and that to de- 
scribe Algebra as Logic and Arithmetic applied 
to quantity, or Geometry as Logic, Arithmetic, 
and Algebra applied to space, conveys no meaning, 
and cannot be asserted to be erroneous only be- 
cause unintelligible. Dove represents Arithmetic 
as the first of the mathematical sciences, whereas 
Whewell, it will be remembered, assigns that 
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The sphere of Psychology includes every fact of 
sensation, every form of consciousness, animal as 
well as human ; it has to do with the psychical life 
of all sentient creatures from the animalcule to the 
man. This of itself shows that it must always be 
arbitrary to make an exclusive instead of an in- 
clusive group of Man - Sciences. In his Theory 
of Hummi Proyresdon, Dove ranked Politics or 
Ethics as one of the Man -Sciences, erroneously 
identifying Politics and Ethics. It is curious to 
observe how, in his Mements of Political Science, 
published four years later, ho gave Ethics or 
Politics a quite different position. He placed it, 
in tliis latter treatise, as an abstract science immedi- 
ately after Statics ; in other words, ho ranked it as 
a mathematical science, and held that, owing to the 
idexd character of its truths, it stands on a higher 
level than the mental or other inductive sciences. 

M. Cournot, a man of remarkable capacity both Coumot. 
for philosophical speculation and scientific research, 
treated of the co-ordination of the departments of 
human knowledge in his Mssai sur les fondements 
de no, S' connamances (tom. ii. ch. xx.-xxii.), pub- 
lished in 1851. He followed to some extent Bacon, 
and to a much larger extent Ampbre, although he 
also criticised both with characteristic acuteness and 
independence. He may be said to have adopted. 
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honour to Geometry. Both are, perhaps, right 
and both wrong. Either science may have origin- 
ated before the other, or they may have been of 
simultaneous origin and growth. Statics is not a 
mathematical science at all. Instead of force being, 
as Dove supposes, a mathematical conception and 
motion, the first and simplest of physical concep- 
tions, it is motion which is the mathematical and 
force which is the physical conception. There is a 
science of pure motion, the science now generally 
called Kinematics ; and it is a mathematical science, 
not only because it treats of motion, displacement, 
and deformature, tortuosity, and curvature, alto- 
gether independently of force, mass, elasticity, 
temperature, magnetism, electricity, which are all 
physical attributes, the first not less than the last. 
The arrangement of the Physical Sciences is also 
defective. In particular, secondary sciences are put 
on a level or equality of rank with those of which 
they are branches, or at least from which they are 
derived. Passing firom the Physical Sciences, Psy- 
chology is found to have been omitted altogether, 
although it must be regarded as the very foundation 
of the so-called Man-Sciences. There can be no 
science of human actions if there be none of human 
nature. Yet Psychology is not merely a Man- 
Science. There is a Comparative Psychology as 
certainly as there is a Comparative Physiology. 



FEOM WHEWELL TO ZET. T.ETt. 


213 


The sphere of Psychology includes every fact of 
sensation, every form of consciousness, animal as 
well as human ; it has to do with the psychical life 
of all sentient creatures from the animalcule to the 
man. This of itself shows that it must always be 
arbitrary to make an exclusive instead of an in- 
clusive group of Man - Sciences. In his Theory 
of Hitman Progression, Dove ranked Polities or 
Ethics as one of the Man -Sciences, erroneously 
identifying Politics and Ethics. It is curious to 
observe how, in his Elements of Political Science, 
published four years later, he gave Ethics or 
Politics a quite different position. He placed it, 
in this latter treatise, as an abstract science immedi- 
ately after Statics ; in other words, he ranked it as 
a mathematical science, and held that, owing to the 
ideal character of its truths, it stands on a higher 
level than the mental or other inductive sciences. 


M. Cournot, a man of remarkable capacity both Coumot. 
for philosophical speculation and scientific research, 
treated of the co-ordination of the departments of 
human knowledge in his Essai sur les fondements 
de nos connaissances (tom. ii. ch. xx.-xzii.), pub- 
lished in 1851. He followed to some extent Bacon, 
and to a much larger extent Ampere, althou^ 
also criticised both with characteristic acutei 
independence. He may be said to have 
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in tlie main, Ampere’s classification, but witb 
numerous and important modifications wMcb are 
mostly decided improvements. He rejected “the 
artifice of bifurcation.” Instead of commingling 
and confounding, as Ampbre did, arts and sciences, 
be entirely separated them. He attempted to dis- 
tinguisb carefully between science strictly so called 
and history, and founded on the distinction a divi- 
sion of the sciences into two great series — namely, 
(a) a cosmological and historical series and (d) a 
theoretical series. There are thus three parallel 
series of the kinds or divisions of knowledge — a 
technical series, a cosmological and historical series,, 
and a theoretical series. Our author did not apply 
the distinction between science and philosophy, like 
that between science and history, as a principle of 
classification. For that his reason was that philos- 
ophy cannot be sharply separated from science, while 
history can. Philosophy, he held, has no special 
object of its own ; is not a science or group or series 
of sciences ; but is an indispensable element of all 
sciences ; lies at their root, pervades their ramifica- 
tions, and reaches to their summits. The series of 
theoretical sciences he divided into five groups— 
the mathematical, physical, biological, noblogical, 
and pohM sciences. Psychology he placed among 
the biological, not the noblogical sciences; on the 
other hand, he regarded Natural Theology as a 
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noological science. Few of Fis groups seem, to com- 
preliend just tlie sciences wliich they ought to con- 
tain ; but the distribution as a whole has very great 
merits. 

An American author. Prof. W. D. Wilson, pub- wuson. 
lished in New York, in 1856, an Elementary 
Treatise of Logic, which contains, in its last chapter, 
a classification of both Sciences and Arts. They 
are divided into three classes — namely. Theoretical 
Sciences, Practical Sciences, and Productive Arts ; 
so that the scheme is essentially a modernised re- 
production of the Aristotelian distribution of phil- 
osophy. Each of the three classes, we are told, 

“ naturally divides itself into two departments, dif- 
fering in the first class, both in the starting-point 
and in the method ; in the second class they differ 
in the starting-point only; and in the third class 
the two departments differ chiefly in the object in 
view — the one producing objects of beauty, and the 
other objects of utility.” The departments of the 
Theoretical Sciences are ; 1. Exact Sciences, and, 2. 

Pure Sciences. The former includes Meteorology, 
Ouranography, Geology, Geography, Chemistry, 
Mineralogy, Anatomy, Physiology, Botany, Zoology, 
Ethnology, Psychology, and History; the latter 
Arithmetic, Geometry, Algebra, Calculus, Trigono- 
metry, Analytic Geometry, Analytics, Method, and 
Ontology. The departments of the Practical Sciences 
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are ; 1. Mixed Sciences, and, 2. Ethical Sciences. 
The former comprehends Mechanics, Astronomy, 
Hydrostatics, Hydraulics, Pneumatics, Acoustics, 
and Optics; the latter Ethics, Polity, Natural Ee- 
ligion. Jurisprudence, Church Polity, and Eevealed 
Eeligion. The departments of the Productive Arts 
are : 1. Fine Arts, and 2, Useful Arts. The former 
contains Gardening, Architecture, Sculpture, Paint- 
ing, Music, and Poetry ; and the latter Agriculture, 
Metallurgy, Technology, Typography, Engraving, 
Commerce, Medicine, Ehetorie, Political Economy, 
and War. This scheme is much inferior to that 
of Cournot. It is impossible to regard the order in 
which the sciences are arranged in it as the order 
in which they have been discovered, or that in 
which they should be studied, or as a natural order 
of any kind. A number of the so - called Exact 
Sciences are obviously and necessarily less exact 
than the so-called Pure Sciences and Mixed Sciences. 
The designation Exact Sciences is an infelicitous 
one, as all science is only science on condition of 
being exact. 

There is nothing on our subject worth mentioning 
in the hazy and confused Organismus der Wissen- 
schaft which Adolf Helfferich published in 1856. 
Science he defines as “the rational or ideal repro- 
duction of the real human personality,” and, there- 
fore, holds that “the organism {Gliedhau) of science 
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must correspond to the organisation {Gliederung) of 
the human being.” 

In Sir Wm. Hamilton’s Lectures on Metaphysics, Hamilton, 
published in 1859, but delivered from 1836-37, there 
is a classification (see Lect. VII.) which, although 
comprehending only the mental sciences, may be 
noticed here, because if good for the mental sciences 
it should be equally good for the physical sciences. 

On the other hand, if no physical philosopher would 
think of arranging the sciences with which he is 
conversant as referring to the facts, the laws, and 
the results of the material world, or, in other words, 
as phaeuomenological, nomological, and ontological ; 
if, on the contrary, he must recognise that such an 
arrangement would contravene every true notion of 
what science is, it may be inferred that such an 
arrangement of the mental sciences cannot be more 
tenalile, less unscientific, less destructive of every 
true notion of the nature of science. Let us con- 
sider, however, Hamilton’s classification in itself. 

He starts from the common but erroneous notion 
that philosophy is equivalent to mental science. 

Then he proceeds to <livide and distribute philos- 
ophy thus understood on the supposition that mind 
or consciousness yields us facts, laws, and results. 

If we deal merely with the facts or phenomena of 
mind, we have a mental science or department of 
mental science which may be called the Phsenomen- 
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ology of Mind, l:)ut is generally known as Psy- 
chology. Its divisions oorr(‘spon<l to the classes of 
mental phenomena — cognitions, feelings, conativc 
powers. If wo deal with the law's of mind w'c have 
a Nornology of jMind, Noniologieal Psy<thology, which 
compri8(!S within itself three different Nomologies — 
one of e.ognition, liOgin ; <inc of feeling, /hlsthetics ; 
and one of conation, Practical Philosftphy, or Ethics 
and I’oIiticH. If wc deal with the resnlta or infer- 
ences which the facts of mind or consciousness 
warrant, wo have Ontology, M(>fapliysi<-s Proper, 
Inferential Psychology. 

Such is the classification of Sir Win. Humiltou. 
None of its divisions, major or minor, seem to me 
correctly drawn. 

Begin with the first, the PhauKimenology of 
Mind, erroneously hlentifled with Psychology, 
What sort of science can that ho which deals 
only with facts or phenomena, which deals with 
them to the exclusion of laws ? Thtsre can be no 
science where there are no laws. Science consists 
in the knowledges of laws. A mere pliienomen- 
ology, either of matter or mind, howmnw exten- 
sive, however exhaustive, can have no title to be 
deemed science. Psychology is not such a ph«e- 
nomenology of mind, just because it labours to 
discover the laws of mind, yea, the most hidden, 
the essential, and ultimate laws of mind. The 
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s6p3.r3itioii of facts and. laws in science — tlie assign- | 

ing of facts to one science and of laws to another — 

involves not only a false division of the sciences, 

but the mutilation and destruction of the very idea 

and life of science, since science is essentially the I 

union of facts and laws, the explanation of facts I 

by laws. I 

As to the particular divisions of the Nomology, 
not one of them seems accurately drawn. How I 

can Logic, for example, be called a Homology of 
the cognitive powers ? On no reasonable view of 
it, and not even on Sir Wm. Hamilton’s own view ' 

of it. Logic he held to be the science of the formal [ 

laws of thought, and by thought he meant only • 

what is strictly termed discursive thought. In 
other words, he regarded and treated it as the 
science of some of the laws of one of the ^processes 
of one of the coc/nitive faculties, yet in his scheme 
of classification represented it to be the science of 
all the laws of all the processes of all the cognitive 
faculties. 

JEsthetics and Ethics are both only in part | 

psychological. The distinctive objects and prin- ^ 

ciples of both can no more be evolved out of ■ 

any psychological process than out of any physio- I 

logical or other physical process. And, on the | 

other hand, the properly psychological province of 
.^Esthetics is not inclusive of all the laws of feel- 
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ing, and yet eompreliensive of laws of perception, 
imagination, and reason ; and the psychological 
provinces of Ethics and Politics are neither limited 
to nor everywhere as extended as the reign of the 
laws of action. 

Then the Inferential Psychology of Sir Wm. 
Hamilton does not seem to answer to Meta- 
physics Proper. Metaphysics is not usually con- 
ceived of as a science of results, but as a science 
of principles. It is almost universally supposed to 
be occupied with the conditions of all science, which 
is a very different thing from consisting of the 
inferences from a particular science. There is a 
science which deals with the results of all other 
sciences — a science to which the ultimate conclu- 
sions of every science are data from which it draws 
its own inferences. That science is Natural Theo- 
logy. When the scientific specialist has reached his 
highest generalisations, the theologian receives them 
from him, and, by showing that they are to be 
regarded as expressions of the manifestation of God- 
head, surrounds them with a halo of Divine glory. 
Metaphysics is quite a different science, being con- 
versant not with what thus overlies, but with 
what underlies our knowledge of contingent things. 
Hence Sir Wm. Hamilton’s description of Meta- 
physics answers not at all to Metaphysics, but 
slightly to Natural Theology. And it will be ob- 
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served that both the instances which he gives as 
specimens of the inferences with which Metaphysics 
is concerned arc not metaphysical, but theological 
truths — tlie existence of God and the immortality 
of the soul. But while Hamilton’s Metaphysics 
answers sliglitly to Natural Theology, it is only 
slightly and badly, seeing that the truths of Natural 
Theology ought to be drawn from the results not of 
psychological science alone, but of all science. All 
things toll us of God, The mind, indeed, always 
draws the inference which relates to Him, but it 
does not always draw it from itself. Further, Sir 
Wm. Hamilton’s Jnhirential l^sychology, as described 
by hims(df, is not a psychological science, is not a 
division of Psychology. Its inferences relate to 
realities beyond the mind, while explanatory of 
mind; its truths are reached through truths of 
Psychology, l)ut are not truths of Psychology. Sir 
Wm. Hamilton’s classification, in fact, is erroneous 
from beginning to end — erroneous in its root and in 
all its ramifications. 

The late M, Charles Renouvier, a vigorous and Renouvier. 
acute thinker who developed and applied the doc- 
trine of phenomenalism with a comprehensiveness 
and consistency probably unequalled, dealt with the 
subject of the rational classification of the sciences 
in the second of his Esnais de Critique GinSrale, 



222 CLASSIMOATIONS OF THE SCIENCES. 

the Traits de Psychologie Rationnelle (ch. xviii.), 
first published in 1859.^ He entirely rejected 
Comte’s hypothesis of a hierarchy of the sciences, 
and regarded their classification as purely a question 
of logical arrangement. He describes what he calls 
General Criticism {La Critique GSnSrale) as “the 
common trunk of all the sciences.” It has to 
analyse the universal conditions of knowledge ; to 
study the general nature and laws of experience; 
and to treat specially of the categories of relation, 
personality, causality, and finality. From this trunk 
spring two great branches of sciences — the logical 
and the physical — which differ not only in their 
objects, but also in their methods, the logical 
sciences following the method of ratiocination, and 
the physical sciences the method of observation and 
experimentation. The logical sciences comprehend 
(a) logical sciences in the narrower sense of the 
word, those occupied with the relations of quality 
— ^namely, Logic and General Grammar; and (6) 
mathematical sciences, those occupied with the 
categories of number, position, succession, and 
change — ^namely. Arithmetic, Algebra, Mathemati- 
cal Analysis, Geometry, Rational Mechanics, and 
Applied Mathematics. The physical sciences in- 
clude a group of Natural History Sciences (Cos- 
mology, Geology, Mineralogy, Botany, Zoology, 

^ I have seen only the second edition, wMch is of 1876. 
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and their subsidiary disciplines), Physics (with 
Astronomy appended), Chemistry, and Biology. 
The main line of demarcation among the physical 
sciences is that which has strictly physical science 
and chemical science on the one side, and biological 
science on the other, just as the great division of 
their objects is into inorganic and organic. There 
are, however, according to Eenouvier, a number of 
other studies which are not yet definitively separated 
from philosophical speculation and constituted dis- 
tinct sciences. These, therefore, he would not class 
as sciences, but regard as belonging to General 
Criticism. They include History, Morals, Politics, 
and Political Economy, and were they sufficiently 
advanced to bo accounted sciences might be classed 
as Moral Sciences. The tree of science would then 
have three, not two, great branches. 

The foregoing scheme has, I think, serious defects. 
One is the non-recognition of theological science. 
It is due, doubtless, to the thoroughness and con- 
sistency of M. Renouvier’s phenomenalism; but 
it also indicates that an exclusive phenomenalism 
is not the whole truth. Then, what M. Renouvier 
calls General Criticism seems an incoherent and 
incongruous combination of philosophy and special 
science. It is identified both with the knowledge 
which transcends special science because of its 
universality, and with that which falls below it 
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because of its lack of certainty. That is not a 
■view to be commended. Philosophy should keep 
to the universal, and cannot be too critical ; and 
it shows itself forgetful of both requirements when 
it identifies itself with special studies on the ground 
that they are somewhat too conjectural and un- 
critical to be deemed sciences. It may, further, 
be reasonably objected that the conditions of 
thought and their relations ought to be regarded 
as the objects, not of La Critique GSnerale, but 
of a special science with a perfectly definite sphere 
— a science closely akin to, if not inclusive of, 
Logic, which treats of the conditions of a kind of 
thought, discursive thought; also, that Logic has 
to do with reasoning in quantity as well as in 
quality, and, indeed, with reasoning in all cate- 
gories and under all forms. A glance at the order 
in which the physical sciences are arranged will 
suggest that Comte’s view of “a hierarchy of the 
sciences ” cannot be so wholly false as M. Eenouvier 
contends. Were it not on the whole a natural and 
true view he would hardly be found conforming 
to it so much, even when condemning it. It is, 
likewise, certainly a serious defect in the scheme 
that so many sciences are left unclassed and un- 
xirranged. Notwithstanding his great ability, there- 
fore, M. Eenouvier was not in this instance quite 
successful. 
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In a tractate entitled Nuovo Albero Enciclo- Peoeenini. 
pedico, published at Naples in 1863 , Melchiore 
Peccenini, of Ferrara, has classified the sciences 
on the hypothesis that the three chief endowments 
of mind are the intellect, the will, and the cesthetic 
sentiment, and that the objects which respectively 
correspond to them are truth, goodness, and heauty. 

Truth, goodness, and beauty are naturally and 
closely connected, and equally so are all the sciences 
and fine arts, seeing that they originate in these 
innate ideas. Common to all the sciences and arts 
is being {Vente), which in relation to intellect is 
truth, in relation to will goodness, and in relation 
to sesthetic sense and imagination beauty. Hence, 
under the head of “ Truth (Intellect) ” are placed 
all the sciences which “regard being purely with 
reference to intelligence.” Thus, abstract being is 
said to be the object of Ontology or Erotology; 
concrete being in God of Natural and Eevealed 
Theology ; concrete being in the soul of Psychology, 
Ideology, Logic, Grammar, and Somatics ; and con- 
crete being in matter of General Physics and Par- 
ticular Physics, both of which are inclusive of a 
large number of sciences. Under “ Goodness (Will)” 
are arranged the sciences “ which relate to being 
as fitted to satisfy the wants of the spirit.” These 
are Eudemonology, Moral Philosophy, and Juris- 
prudence, with its various subordinate and sub- 
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vanni. 


sidiary disciplines. Under “Beauty (j^Esthetic 
sentiment)” are classed the sciences “which refer 
to being as capable of gratifying the spirit and 
senses.” These are jJlsthetics, which treats of 
abstract beauty, and a number of sciences which 
deal with concrete beauty as exemplified in forms, 
motions, sounds, and words. Such is the classi- 
fication of Signor Peccenini. I believe that neither 
its metaphysical nor its psychological principle will 
stand examination. Placing the physical sciences 
after the theological and psychological sciences is 
in various respects obviously unnatural. Not one 
of the larger groups seems accurately divided and 
distributed. 

In 1863 appeared also the first edition of Prof. 
Di Giovanni’s Prindpii di Filosqfia Prima (the 
2nd ed. is of 1878), in which (vol. i. Lez. 3) the 
sciences are classified as belonging either to Primary 
or Secondary Philosophy. The former is repre- 
sented as comprehending Logic, Ontology, Theology, 
Cosmology, Psychology, Noology, and Ethics; the 
latter as containing Esthetics, Philosophy of 
Systems, Social Philosophy, and Philosophy of 
History. The learned author endeavoured to 
show that his classification can be connected 
with, and conformed to, the ideal formula of 
Gioberti. 
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Herbert Spencer’s essay on The Genesis of 
Science, originally published in 1854, was largely 
devoted to the refutation of Comte’s views re- 
garding the rational arrangement of the sciences. 
His own views as to their correlation were ex- 
pounded in a subsequent essay on The Clctssif ca- 
tion of the Sciences, originally published in 1864; 
and obviously opposition to Comte must have been 
a considerable motive and fcictor in their forma- 
tion. He held that “the sciences as arranged 
in the succession specified by M. Comte do not 
logically conform to the natural and invariable 
hierarchy of phenomena ” ; that “ there is no serial 
order wliatever in which they can I)c placed, which 
represents cither their logical dependence or the 
dependence of phenomena”; and that “the his- 
torical development of the sciences has not taken 
place in any serial order.” At the same time, he 
thought that the sciences may be distributed into 
classes, and endeavoured to show how that may be 
done on wliat he regarded as the only true principle 
of classification — namely, that in each class of colli- 
gated facts more numerous and radical character- 
istics must be included than any of its facts have 
in common with objects excluded from the class. 
Now, having regard to this principle, the broadest 
natural division of the sciences is, he afi&rmed, that 
between sciences which deal with the abstract rela- 
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tions under which phennniena art' {trf.sent«?<l to iw, 
and those which deal with tiie phenomt'iia thein- 
stilves — hetwet-n aeleni’i's whii-Ii tlcal witli ihe mere 
blank forms of (sxist.enee, and those which deal with 
real existences. 'Fhe. former eh'iss contains Loj^ie. and 
Mathematics, and these are. pre-eminently ihe Al»- 
stratjt HeJencim. d,’he, latter class is compn,<cd of two 
great groups <tf scieiice.-i, the Absirnef. Concrete 
Sciences and the (^merete S<;it‘nces, 'Fhe Abstract 
Concrete. Sthentjus treat of realities in their ele- 
ments, or of the real relations implicali-d in certain 
classes of facts. Such are Mt'cluuui’s, I’hysics, attd 
Chemistry. The Concrete Si-icnces deal with reali- 
ties in their totalities, or, in otlu'r worils, with aggre- 
gates of phenotmma. 1’hey <*omj>rt^hend Astronomy, 
Ceology, Biology, Psychology, and Sodology. 
“ From tlie heginning, the abstract scicm-cs, tiic 
abstnict concrete seiences, and the concnite Hcient;cs 
have i>rogressed togc'ther, the first solving probh-ms 
wliich tlm second and third presented, and growing 
only by the solution of the probh-ms ; and the 
second similarly growing by joining the first in 
solving the problems of the third. All along there 
has been a continuous action and reaction bet\veen 
the three great classes of sciences.” 

The classification of Mr Spencer htw been criti- 
cised by Bain in his DedwMve Logic, by Renouvier 
in his Psychologie, by Siciiiani in his Minnovmmnto 
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della Filosqfia positiva in Italia, and others. It 
lias been adopted with some modifications by Mr 
Fiske in his Comiic Philosophy. It has been de- 
fended against the objections of Dr Bain by Mr 
Spencer himself in the third edition of his essay 
(1871). My own criticism of it must necessarily 
be much briefer than I could wish. 

Mr Spencer was probably right in holding that 
any merely serial arrangement of the sciences must 
be an inadequate and crroncons expression of their 
relations to one another. But he can hardly have been 
correct in supposing that there is no natural series 
of the sciences at all — none representative either of 
logical dependence or dependence of phenomena. 
In fact, he himself recognised a truth which plainly 
implied that sciences may be arranged in series 
according to their logical dependence. Mark the 
following words : — 

The tliree groups of Sciences may be briefly defined as 
laws of the forms, laws of the factors, laws of the products. 
And when thus defined, it becomes manifest that the groups 
are so radically unlike in their natures that there can be no 
transitions between them ; and that any Science belonging to 
one of the groups must be quite incongruous with the Sciences 
belonging to either of the other groups, if transferred. 
How fundamental are the differences between them will be 
further seen on considering their functions. The first, or 
abstract group, is iristrumerdod with respect to both the 
others ; and the second, or abstract-concrete group, is mstra- 
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mental with respect to the third or concrete group. An 
endeavour to invert these functions will at once show how 
essential is the difference of character. The second and 
third groups supply subject-matter to the first, and the 
third supplies subject-matter to the second ; but none of the 
truths which constitute the third group are of any use as 
solvents of the problems presented by the second group; 
and none of the truths which the second group formulates 
can act as solvents of problems contained in the first group. 

In that passage we are told that the abstract 
sciences, Logic and Mathematics, are instrumental 
to the abstract - concrete sciences. Mechanics, 
Physics, and Chemistry, and that all these sciences 
of both classes are instrumental not only to such 
concrete sciences as deal only with mathematical, 
mechanical, physical, and chemical properties — e.g., 
Astronomy and Geology, but also to those which 
are conversant with distinctly new peculiarities — 
e.g.. Biology and Psychology. But if so, on 
what ground could Mr Spencer maintain that the 
sciences of Logic, Mathematics, Mechanics, Physics, 
Chemistry, Biology, and Psychology do not form 
a logically dependent series ? Is Logic not as 
instrumental to Mathematics as Mathematics to 
Mechanics or Physics? Is Physics not as instru- 
mental to Chemistry as Chemistry to Biology? 
How could Mr Spencer contend that Biology is not 
instrumental to Psychology, seeing that he repre- 
sented both as sciences of the same class ? Astro- 
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nomy and Geology, liowcver certain and soundly 
constituted sciences they may be, cannot possibly 
be ranked among sciences which deal with elements 
or properties not resolved, or proved to be resolv- 
able, into properties with which more general 
sciences are occupied. But these two sciences being 
removed from where they have plainly no right to 
be, Mr Spencer would seem to have himself con- 
structed a series of sciences of the very kind which, - 
in opposition to Comte, he declared to be impos- 
sible. Comte meant no more by calling one science 
logically dependent on another than that the one 
placed first is instrumental as regards the one 
placed last, while the latter is not instrumental 
as regards the former. If there be a number of 
sciences dealing with fundamentally distinct pheno- 
mena, and so related that every antecedent is 
instrumental as regards every consequent, and no 
conseciuent is instrumental as regards any ante- 
cedent, a series of sciences is constituted which 
represents the logical dependence of its members. 
Mr Spencer started with denying that there was 
any such series, but ended by implicitly showing 
that there was one. His own classification, taken 
in connection with the passage quoted, was a 
decisive refutation of what was extreme in his own 
criticism of the Comtist scheme. So far from 
having succeeded in overthrowing that scheme, he 
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only at the utmost succeeded in slightly modifying 
it. There is a logical dependence of the sciences. 
And why ? Just because there is a natural depend- 
ence of phenomena. The quantitative relations 
with which mathematics deals are more general 
than the mechanical laws which physics brings to 
light; there can be no chemical combinations un- 
conditioned by physical properties ; vital functions 
never appear apart from chemical processes; and 
there must be life before there can be consciousness. 
That remarkable hierarchy of phenomena is a fact 
which a cloud of abstract language or a covering of 
subtle reasoning may to some extent and for a short 
while conceal from our view, but which no language 
or reasoning can efface or even long obscure. And 
there being such a hierarchy of phenomena, it is 
scarcely conceivable that there should be no corre- 
sponding hierarchy of sciences. 

The terminology of the Spencerian classification 
has little to recommend it. There is no science 
which deals with concrete things to the exclusion of 
abstract relations or with abstract relations to the 
exclusion of concrete things. All science deals with 
relations, and is more or less abstract. The con- 
creteness of the objects of the so-called concrete 
sciences is a concretion of elements and laws which 
are abstract ; and the essential function of these 
sciences is to discover the abstract factors and 
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operations explanatory of the concrete wholes. 
Triangles, squares, and circles are as much concrete 
things with respect to space and its relations as the 
earth is a concrete thing with respect to matter and 
its physical properties and laws. The only distinc- 
tion among the sciences as to abstractness is one of 
more or less ; the only difference one of degree and 
not of kind. It should be obvious, from the very 
nature of abstraction, that the word abstract is so 
entirely a term of degree and relation that it cannot 
be properly employed to denote distinctions deemed 
ultimate or specific. But Mr Spencer’s use of it 
was not merely inoppropriate ; it was misleading, 
inasmuch as it tended to conceal from view that 
the chief requirement iir a philosophical classifica- 
tion of the sciences is to determine which are simple 
and fundamental, and which compound and deriva- 
tive. Comte clearly saw the importance of that 
requirement ; Spencer, unfortunately, did not see it, 
and so threw together into his third group sciences 
which arc really separated by the deepest and 
widest of scientific distinctions. 

Mr Spencer’s reasons for affirming that the so- 
called abstract sciences, Logic and Mathematics, are 
more widely separated from all others than any 
other sciences are from one another, are far from 
convincing. One is that these abstract sciences 
deal with relations apart from realities, whereas 
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other sciences deal with realities, ajul “relations of 
whatever orders are nearer akin to one another ihaii 
they arc to any objects, and objects of whatever 
ord(',rs are nearer akin to oni; another than they are 
to any relations.’' That ^Mr Sjieneer supjxisi'd bt be f 

self-evident. It is not so. iMoral relations arc I 

surely mtndi more akin to moral actions tlian to 
rnatheinatical relations. If not, then* sliould lu* a. 
science of inoml relations |)art<‘d by a wide elinsm 
front a siaenee of ntoral aelions. Wt-re i^Ir Hjieiietsr’H I 

view correct, the divi.sion uinonjf the seieiieeH into 
sciences of relations and sciences of oitjei-fH should 
be drawn through the whole sehetin' of science, 
instead of being merely made use of to M-parafe two 
sciences from the rest. In fae.t, it is fjnite ineorrect, \ 

atid no divi.sion of the scieintes ought to be founded j 

U}>oJi it. 'rin.Te is no science without both objects 1 

and relations. There arc no relat ions willnnit objfcls. ^ 

The conception of n^lations witlniut (djjects is not ^ 

an abstract, Init an absurd (,umcepli(m. What proof i 

did Mr Spencer prodina; that the abstract sciences | 

deal cxclu.sivcly with relations? None at all; he 
merely said that they deal exclusively with space I 

and time, and that “spaec is the abstract of all ^ 

relations of coexistence, and time the abstract of all 

f 

relations of sequence." But how can there be any 
relations of coexistence virithout space, or of rela- ; 

tions of sequence without time ? Every experience 3 
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and conception of coexistence presupposes tlie 
intuition of space, and of sequence that of time. 
To call the necessary conditions of thought and 
experience abstracts from either is a serious abuse 
of language. Mr Spencer had, however, another 
reason for regarding his first division of the 
sciences as the broadest which can be drawn. 
The abstract sciences, he said, treat of “ the 
forms in which phenomena arc known to us,” 
“ the empty form.s of things,” whereas other 
sciences treat of “the phenomena themselves,” 
“things themselves”; and “the distinction be- 
tween tlie empty forms of things and the things 
themsedves is a distinction which cannot be 
exceeded in degree.” Things, things themselves, 
are, then, phenomena, phenomena themselves — 
not noumcna, or things in themselves. One is 
glad to know that, for the word “thing” is by 
itself very vague and nebulous; but knowing it, 
one must wish to know also what Mr Spencer 
can mean by contrasting space and time with 
things or phenomena. Are these “ forms of 
things ” not themselves “ things ” ? Are these 
“ forms of phenomena ” not themselves “ phe- 
nomena ” ? Yes or no ? If yes, why oppose 
forms and things, forms and phenomena? If no, 
then there are sciences of what are not things, 
of what are not phenomena — sciences either of 


236 


OLASSIFIOATIOlSrS OF THE SCIENCES. 


nothings or noumena — and, in that case, Mr 
Spencer’s whole philosophy was a vanity, inas- 
much as it was based on the supposition that 
science is limited to the phenomenal. Further, 
one may reasonably wish to know in what relevant 
sense Mr Spencer could call space and time “ empty 
forms.” If they are empty, how do the sciences 
which deal with them bring so much out of them ? 
Ex nihilo nihil Jit. It is manifestly just because 
space and time are not empty of quantitative pro- 
perties and relations that there are mathematical 
sciences ; and manifestly just because they are 
thus not empty, but contain so many of the 
fundamental attributes of matter, that the sway 
of mathematical science is spreading over the 
whole physical universe, and that physical 
science tends constantly to become more and 
more mathematical. 

I might proceed to show by a direct considera- 
tion of the abstract and abstract-concrete sciences 
of Mr Spencer that the distance between them is 
by no means so broad as he affirmed, but that 
has been already so successfully accomplished by 
other critics as to be now unnecessary. The 
abstract sciences, according to Mr Spencer, were 
Logic and Mathematics; and the former treated 
of qualitative, the latter of quantitative relations. 
That Logic treats of qualitative relations was. 
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however, a proposition which he not only- 
failed to substantiate, but failed to make intelli- 
gible. Ho regarded it as conversant in some 
sense, like Mathematics, with time and space. 
What, then, are the qualitative, non-quantitative 
relations either of time or space? Logic is not 
limited in the way Mr Spencer supposed. Were 
it unable to deal with quantitative relations there 
could be no Mathematics. There is even no 
perfectly accurate Logic which is not quanti- 
tative. Logic if simply qualitative may be con- 
clusive, but cannot be absolutely exact. 

Mr Spencer’s distribution of the abstract-concrete 
sciences into Mechanics, Physics, Chemistry, and 
Sciences of Liglit, Heat, Electricity, and Magnet- 
ism seems inferior to Comte’s classification of the 
fundamental sciences, if Astronomy be excluded. 
Biology and Psychology, if not Sociology, ought 
to find their places in this group and not among 
the merely concrete sciences, as although they 
have concrete applications, they arc in their own 
natures decidedly abstract. There are important 
differences b(dwccu Mechanics and Physics, or 
rather between Molar and Molecular Mechanics; 
but it is very doubtful if we ought to regard 
them as two distinct kinds of Mechanics, or two 
fundamentally distinct sciences. To do so appears 
an error akin to Comte’s separation of Celestial 
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from Terrestrial Mechanics. How objectionable 
the designation “ abstract - concrete ” is may be 
most readily seen, perhaps, in the ease of 
Mechanics, which in itself is as abstract as 
Geometry, and in its applications is not more 
concrete. 

The distinction between the so-called abstract- 
concrete and concrete sciences implies a real dis- 
tinction, but does not coincide with it. The 
division which should have been drawn is that 
between fundamental or simple and derivative or 
complex sciences. If, instead of Biology and 
Psychology, Mr Spencer had inserted Botany 
and Zoology into his third group, he would have 
conformed much better to his own description of 
concrete science, and would have ranked along 
with Astronomy and Geology sciences which 
resemble them much more in scope, method, 
and general character. 

Like Comte, Mr Spencer failed to recognise 
how broad is the division between physical and 
psychical science; like Comte also, he assigned 
no place in the system of knowledge either to 
Metaphysics or Theology. These peculiarities of 
opinion followed naturally from his principles, 
but must, of course, appear serious defects to 
those whose principles are different. 
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The discourse of Prof. Zeller, TJeher die Aufgabe Zeiier. 
der Philoi^ophie und iJwe Stellung m den iibrigen 
Wissemchaften, held at Heidelberg ou 23rd Nov- 
ember 1808,’^ touches thoughtfully on our problem 
at various points, but does not directly treat of 
it. The important work of the late Prof. Harms, 
Philosopthuche Einleitv.ng in die Encyldopaedie 
der Physik, which forms the first volume of 
Karstcn’s AUgenieine Encyckpaedie der Physik, 
and was published in 18()9, does not classify or 
distribute the non-physical sciences. 


VI. FROM BAIN TO WUNDT. 

The late Dr Alex, Bain of Aberdeen in the first Bain, 
division of his Logic — the volume devoted to 
Deduction, and published in 1870 — has dealt with 
the classification of the sciences with characteristic 
ability. Ho started with the affirmation that 
Science is the perfect form of knowledge, and 
thus indicated its peculiarities : “ It employs special 
means and appliances to render knowledge true, is 
knowledge made as geruiml as possible, embraces 
a distinct department of the world, or groups 

' IlepubliBhod in his VoftrUge u. AhkaruUungm. Zweite Samm- 
lung, 1877. 
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together facts and generalities that are of a kindred 
sort, and has a certain order or arrangement of 
topics, suitable to its ends, in gathering, in verify- 
ing, and in communicating knowledge.” Then, 
accepting as primary and fundamental Comte’s 
division of the Sciences into Abstract and Concrete, 
he described the former as the truly fundamental 
sciences, and as bound to precede the latter. 
Logie, Mathematics, Mechanics or Mechanical 
Physics, Molecular Physics, Chemistry, Biology, 
and Psychology, are what he held to be the funda- 
mental sciences. “ In every one of these,” he has 
said, “ there is a distinct department of phenomena ; 
taken together they comprehend all known pheno- 
mena; and the order indicated is the order from 
simple to complex, and from independent to 
dependent, marking the order of study and evolu- 
tion ; ” and, further, that, taken collectively, “ they 
contain the laws of every known process in the 
world, whether of matter or of mind ; and set 
forth these laws in the order suitable for studying 
and comprehending them to the greatest possible 
advantage. No phenomenon can be strange to any 
one thoroughly conversant with these subjects.” 
In Appendix A he has treated very briefly the 
classifications of Bacon, D’Alembert, Neil Arnott, 
but very carefully that of Herbert Spencer. The 
first five, indeed, are disposed of in a few lines. 
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The criticism of Spencer’s scheme seems to me 
■fco be a quite adequate and very conclusive study. 
So far as I am aware, it has not been answered. 

Part II. — ^the vol. on Induction — treats in Book 
of the ‘Logic of the Sciences’ (pp. 193-367). 
Here Logic seems to be represented as so absorbed 
in the other fundamental sciences as not to be itself 
n. science, or the first of the sciences, or in possession 
of a specific method of its own no less than other 
sciences. Epistemology, on the other hand, appears 
"to be left out of account. But how can that be 
j nstified ? Apparently Logic should be preceded by 
and included in Epistemology rather than the latter 
should be absorbed in the former. Dr Bain has 
dwelt instructively on the notions, propositions, 
definitions, and axioms of Mathematics. His 
divisions of Mathematics are — (1) Arithmetic, (2) 
-A-lgebra, (3) Geometry, (4) Algebraic Geometry, 
which furnishes rules for the embodiment and 
interpretation of formulae, and (5) the Higher 
Oalculus, which deals with incommensurable quan- 
tities. Mathematics is followed by Physics, and 
DPhysics is divided into the Physics of Masses 
^Molar Physics) and the Physics of Molecules 
(Molecular Physics). Molar Physics is represented 
£is having Abstract and Concrete Branches. The 
A-bstract Branches comprise — Mathematics of 
JSdotion {Kinematics ) ; Forces in equilibrio (Statics), 
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and Forces causing motion (Dynamics). The Con- 
crete Branches are — Mechanic Poioers and Solid 
Machinery, Hydrostatics and Hydro - dynamics, 
Aerostatics and Pneumatics, Acoustics and Astro- 
nomy (pp. 222-233), Molecular Physics assumes 
masses of matter to he composed of atoms or 
molecules that attract or repel each other in various 
modes, and in consequence of which its chief sub- 
jects are Attractions (Cohesion, &c.). Heat, Light, 
and Electricity (pp. 233-243). Chemistry follows 
directly on Physics, and is intimately related to 
all the departments of Molecular Physics. It is 
divided into Inorganic and Organic (pp. 242-257). 
Biology is placed immediately after Chemistry, and 
defined as the science of living bodies, all such 
bodies being constituted from elements common 
to them all. Under that head the structure, 
functions, various distinctive notions, methods, and 
hypotheses of Biology are treated of (pp. 258-275). 
Psychology is represented as the last of the Ab- 
stract Sciences; as comprehensive of both animal 
and human mind ; and so intimately related alike 
to body and mind that they are always concomitant, 
and every fact of mind has two sides, a mental and 
a physical. The Science of Character is presup- 
posed by and conjoined with that of Mind. The 
account of Psychology (pp. 275-286) is throughout 
remarkably clear and instructive, and so likewise. 
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although more briefly, what is said of the Science 
of Character (pp. 286-290). 

Besides the Fundamental or Abstract Sciences 
there are also in the scheme of Dr Bain Dependent 
and Concrete Sciences. There are further distinc- 
tively ‘ sciences of classification/ which include not 
only Mineralogy, Botany, and Zoology (see Part 
II., pp. 292-314), but also Meteorology, Geography, 
Sociology, and Philology (Part L, p. 28). Dr Bain 
seems to have forgotten, when occupied with Part 
II., what he had written in Part I. In self-con- 
sistcucy his list of Concrete Sciences should have 
included seven sciences, — the four in Part I. as 
well as the three in Part II. Of all the Concrete 
Sciences he maintained that “ no one of them 
involves any operation but what is expounded in 
the fundamental or departmental sciences.” 

Finally, Bain has included in his scheme Practical 
Sciences. These form not only a large but a most 
heterogeneous group, including arts like Building 
and Dyeing, disciplines like Jurisprudence and 
Political Economy, and sciences which may fairly 
bo held to be themselves fundamental and depart- 
mental, as, for example, Economics, Ethics, and 
^Esthetics. That group is no natural class but 
an artificial and heterogeneous conglomeration, to 
which may be added all sorts of occupations, as, 
e.g., Baking, Brewing, and the like. Like Comte 
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and Spencer, Dr Bain has acknowledged neither 
Metaphysics nor Theology to In* Kcicnees <tf any 
kind. For that view I have never found good 
reasons given. The opinion has lieen always resil'd 
mainly on misconeiijtfions ns to what. Metaphysies 
and Theology an*, and also ns to what .•'hould he 
understood by the terms knowledge, seieiiee, and 
philosophy, heaving out of aeeount ih’ Baiii's un- 
satisfae.tory conception as to what .shonhl he called 
‘ Ih-ae.tical Beienecs,’ his ehissitieiition of the seienees 
properly so (allied may well hi* regarded as an im- 
provement on (Vnnte’H and mueh superior to 
Bpeneer’s. 

Prof, (larlo Cantoni, well known hy his renmrk- 
ahle studies on Vi<a> and Kant, and the most 
eminent representative of Neo-Kuntiiuj eritit-ists, 
also sketched a elassifieation <d’ the seii'iiees in ins 
Oorso eh'tnmUmt di P'ila'iii/i{t,--a work published 
in tlie same year as Bain’s, and whieh has gone 
through at least ten editions, lie would divide 
the sciences, according to the nature of the (jogni- 
tions whieh constitute them, into two (diisses~-thc 
ideal or rational and tlie e.xperinu'utal. .And he 
would further divide them according to tlieir matter 
or objects into three classes — namely, 1. 'I’liose 
which treat of the fundamental principle and uni- 
versal conditions of existence — Ontology, Natural 
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.ogy, Cosmology ; 2. Those which treat of 
rial things and conditions — Physics, Chem- 
Natural History, Mathematics; and 3. Those 
i treat of the powers, laws, and actions of 
mal beings, i.e., men — Psychology, Logic, Ethic, 
letic, Philosophy of Law, Philosophy of His- 
aud Pmdagogy. Whatever merits this scheme 
have it may also be held to he defective in 
it does not recognise the necessary conjunc- 
of the ideal and experimental in cognition, nor 
innaturalncss of j)lacing first the sciences which 
tnost remote, and abstruse, nor the error of 
■ing fundamental and derivative sciences as of 
■<linato rank. 

ic first Cflition of Prof. Valdarnini’s vaidar- 

ndhnrnto o Htoria- della Clasdjlcazione delle 
■ne eonoM'enze, m-ondo Franceso Bacone also 
sarcd in 1870. The second edition is of 1880. 
on tain 8 a skilful exposition and energetic de- 
f! of the Ba(ionian classification, and gives a 
f but meritorious account of a number of other 
jifications of the sciences. 

. B. Peyretti, who has drawn his philosophy Peyretu, 
tdy from Rosmini, <liscourscs of the evolution 
distribution of the sciences in his Mituzioni 
Filosojia te.oretieu, published at Turin in 1874. 

fundamental division of his classification is 
► rational or human sciences, which are con- 
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versant witli the intelligihle ; and revealed or 
divine sciences, conversant with the superintel- 
ligible. Each of these orders is divided into a 
sciema prima and sdenze seconde. The primary 
science supplies to the secondary sciences appro- 
priate principles, and may be regarded as the 
organising and organic whole of which the second- 
ary sciences are the members. The primary rational 
science is Philosophy, which is either Theoretical 
(inclusive of Ideology and Metaphysics) or Prac- 
tical. The secondary rational sciences are Mathe- 
matics, Physics, Chemistry, Mineralogy, Botany, 
Zoology, Medicine, Jurisprudence, &c. Theology 
is said to be the primary revealed science, and 
Dogmatic Theology and Moral Theology the 
secondary revealed sciences. 

The separation of the intelligible and superin- 
telligible, of philosophy and theology, of rational 
and revealed sciences, as presented in that scheme, 
implies a very perplexing dualism which Peyretti 
attempts to transcend by the supposition of “a 
science of the whole, both intelligible and super- 
inteUigible — a synthesis of the sciences ” — ^Encyclo- 
paedia. But must not such Encyclopaedia be 
deemed the only true scienza prima, and Philo- 
sophy and Theology only sdenze seconde ? Be- 
sides, how is the synthesis to be effected ? Is it 
by reason or revelation? In either case reason 
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and revelation must stand to each other in another 
relation than is implied in the contrast which de- 
mands a synthesis. The classification of Peyretti 
unfortunately rests on conceptions of the relation 
of reason to truth and science, and of nature to 
revelation, which must render it unacceptable to 
all but a small class of religionists, and are too 
likely to huid others to undervalue the really judi- 
cious observations which he has made on the forms 
of knowledge and the stages of its development. 

Baldassarc Lal>anca, Professor of the Science of Labanoa. 
Religions in tlic University of Rome, has written 
many most interesting philosophical works and a 
still greater nural)cr which deal with religious 
questions. Any student of theology would find 
it well worth the trouble of acquiring a knowledge 
of Italian, were it only that he might be able to 
read the works of Labanca. Of course, his classi- 
fication of the sciences is all that here concerns 
us. lie advocates what he calls an mdusive 
system of pliilosophy, in opposition to exdudve 
systems, devotes a chapter of his Dialettica (vol. 
ii. lib. iv. c. i.), published in 1875, to a considera- 
tion of the proper encyclopaedical arrangement of 
the sciences. In his view, a logical distribution of 
truth must be the basis of a logical distribution of 
the acmicets, seeing that truth is the end of all the 
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sciences. But that is threefold. All truth comes 
from the ideal world, the real world, or the social 
world, and is apprehended through reason, sensi- 
bility, or testimony. Hence three classes of sciences 
— the speculative, experimental, and documental. 

To the speculative class belong the metaphysical, 
mathematical, ethical, juridical, political, and aesthet- 
ical sciences ; to the experimental class, all the 
sciences called positive — physics, mechanics, chem- 
istry, geology, &c. ; to the documental class, the 
historical, linguistic, geographical, statistical, and 
economical sciences. All sciences, however, assume 
certain principles and primary data, and so presup- 
pose and depend on Philosophy. The divisions of 
philosophy correspond to those of science; hence, 
a philosophy of spirit, comprehensive of the ideal 
or speculative sciences; a philosophy of nature, 
regulative of the positive or experimental sciences ; 
and a philosophy of history, which dominates the 
documental or social sciences. These three great 
branches of philosophy spring from a primary and 
universal philosophy, the one root and common 
stem of the tree of knowledge. 

Is that scheme as true and solid as it is neat 
and symmetrical ? No ; and for a reason fully 
acknowledged by Signor Labanca hims elf. He 
tells ,us that he bases his fundamental division 
merely on the predominance of the traits men- 
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-tioned, not on the exclusion of others; that the 
siDeculativc sciences cannot dispense with experi- 
ence and authority, or the positive sciences with 
reason and authority, or the social sciences with 
reason and experience ; and that all the sciences 
are, in fact, mixed, being drawn more or less 
from all the worlds of truth through aU the 
channels of knf)w]e<lg(‘. ; but he contends that the 
division, instead of iieing in consequence discredited, 

3 H only thereby proved to be in conformity with the 
inclusive nature of dialectics. Surely it proves 
imther that a dialectic; thus inclusive is incompetent 
to draw specific distinctions. It would, besides, be 
difficult, if not impossible, to make out, as regards 
the particular sciences, even the predominance or 
3 ;)reponderance assertc'd. Other objections suggest 
themselves, Imt may be withheld. 

The work of Prof. Conti, II Vero ndV Ordine Conti. 
(2 vols., 1876), is very largely occupied with’ the 
doctrine of the sciences. The encyclopaedic problem 
is the theme of the eleventh chapter. Science, 
liistory, and art are represented as the departments 
of human knowledge. Science is the first in the 
order of reflection, but the last in the order 
of formation. It is to be divided into Philo- 
sophy, Mathematics, Physics, and Positive Theology. 
Philosophy is either speculative or practical, in the 
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former caHO including Ontology, itntioiial 'riicnlngy, 
Cosmology, and IM'tdiology ; in thi* Ijiffcr iiOgic, 
iKstlietics, and Etliir.s, .Mat hemal ion Ih either pmv 
or applied. PliysieH tniinj'reheiid.H I’hysie.s in the 
special scn.so of the t<T!n, Chemistry, i’!iy.Hi(»Iogy, 
and Pathology, and Phy.Hi«-al Antliropology. Pn.si- 
tive Theology is founded upon authority, am! 
therefore to he. entirely sejiarated from the theology 
whie.h, being hased on n*a.son, i.s a part of jthihmophy. 
1 leave it to the reader to eritielst! that scheme for 
hiniBelf. 

In 1877 an article of Beiino Mrdmann 4m the 
“Gliederung der Wi8Hen.s<'hafteii " appeared in the 
Vierteljah j'il v wiK.'teitHehaj'tl lehf 
Bd. in, lift. i. It is marked hy the 4!h'nrni'.s,H ami 
penetration characstcristie of its author, and altlntugh 
in its general concluHions tluirc may he Hfth; that is 
remarkable, the olmervatjoiiH which it tamtain.Hi on 
the hature and limits of various parti<'u!ur sciences 
are undoubtedly most worthy of (amsitleration. The 
sciences as a whole are couceivml of by Krdimuin as 
a system conversant with a 4-(mjple.x of regular series 
of elementary data. Each series is repres4!nted by 
a special discipline, and there are as many groups of 
sciences as there are different kinds of series. The 
mathematical sciences constitute the first great 
group, as their series are resolvable into absolutely 
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like elements and purely logical relations. The sci- 
ences concerned with causal connection and real 
evolution are, then, divided into formal — those 
which seek general laws — and material or historical 
— those which deal with the processes of change 
which arise from the interaction of general laws. It 
is next a.rgued that in the present state of our know- 
ledge wc must also distribute them into mechan- 
ical and psychical — Naturwissenscha/ten and 
('/cis'/c,s'Wi.s'.sY'?!..sY;/w.f/h;)y. — but with the admission that 
this distinction may eventually be discovered to be 
unwarranted. After a few general remarks on the 
formal mechanictd sciences, the historico -mechan- 
ical sciences — Astronomy, Geology, An organology. 
Organology, Anthropology — are more fully char- 
acterised. Th(i sciences held to belong at once to 
the formal and the psychical class arc Psychology 
and the normative sciences of knowing (Logic and 
Theory of Cognition), of willing in conduct toward 
things (Ethic), and of feeling in the appreciation 
of things (ylfethctic). While Psychology treats of 
psychical processes as they are, the other psychical 
sciences just mentioned discuss their validity. The 
historico -psychical sciences are unfortunately not 
described and distributed. The sciences even when 
combined are, according to Erdmann, incomplete; 
between them and within them there are blanks 
or gaps which can only be filled up in a hypo- 
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tlietiral nuinnor ; niiil tluTc in a diHci|i!i]U' — not 
t’ntitlcfl to b(' nillrtl a Hricncc — which has this 
funnlion namely, Mcfaphysics. Bfsi<1('s may bo 
apjM'uihsl Pmilagft^y ami Tln-nb-yy, the former an 
art baseil on f’syehology ami Hthii’s, ami th*- latter 
one wiiij'h nmlerlakes to satisfy the interest of the 
^eiicral nmlerslumlino in the nltiinale i|nestionsof 
kmnvleiige in a way eomlneivt* to enitnre ajul 
pi'oyre.r-i. 

'I’hese are tin: ftmlinj's »tf Ih* Bemio Krtlmann. 
Some of them are, I think, not in the least maile 
out, A little relleetion on the flistinelive nature 
of Theology, on the eharaf-ter of its relation to 
tile seicm;eH, ami on the number of iliseipHnes, 
some of which are plainly theori-tieul, whieh it 
enibrae»*s, shouhl sufltee to show that it eammt 
IirojK-rly he ranked along with Pa-ilagnoy^ and 
regarded as imu’ely a praetieul appemlage to 
psyelueul researeh and inela}diysi<!u! (•onji-etun-. 
The account given of the fumition of MetaphysieH 
is more amusing than cdifyitig. If true, slie who 
was erewhile held to be tlie (|ueen of the seienecK 
is, in reality, but a degratleil ami untrustworthy 
handmaiden who mends their tattereil garments 
by patching them with cobwebs. It is obviously, 
however, not true, for the whole re.preseutaiion given 
of Metaphysic* is but a mutilated and earieutureil 
reflection of the idea of a doctrine of the sciences — 
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a doctrine which has for aim to trace the limits, 
note the defects, and exhibit the relations of the 
sciences, as much without hypothesis or conjecture 
as possible. In regard to the so-called normative 
psychical sciences due weight is not assigned to the 
fact that the validity of the distinctions between 
truth and error, right and wrong, beauty and 
deformity, can no more be shown to result from 
mental than from mechanical processes, and must 
be the object of investigations of a kind commonly 
called metaphysical. 

Prof. Simone Corleo has treated of the doctrine of Corieo. 
the sciences, or, as he calls it, Sophology, in his 
Sistema della Filosojia Universale (Eome, 1880 ). 
lie distributes the sciences into physical^ meta- 
physical, and moral, and gives under each head an 
ample enumeration of particular disciplines ; but he 
does not show how his classes are related, or group 
their constituent members, or arrange these mem- 
bers in their natural order of sequence, contiguity, 
or dependence. The classification is the conclusion 
of his work. It is preceded by a special treatment 
of psychology, anthropology, and sociology. The 
treatise as a whole is a very acute and ingenious 
exposition of a philosophy of identity. The author 
has earnestly and skilfully combated atheism, pan- 
theism, and other inadequate representations of 
the Divine. His name has an honourable place 
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among Italian patriots in a great crisis of Italian 
history. 

M. L. Bourdeau, in his elaborate TheoHe des 
sciences (2 vols., 1882), resumed the work of Comte 
in the spirit of Comte, seeking to expound an 
“integral” or universal science into which shall 
enter no metaphysical or theological conception. 
His treatise is one of very great importance, to 
which, were the publication of my studies on the 
scientia scientiarum continued, I should have 
frequently to refer. At present, however, I need 
only state that, like Comte, he arranges what he 
regards as fundamental sciences in a single linear 
series ; and that series runs as follows : 1. Positive 
Ontology or Logic, the science of realities, employ- 
ing the method of intuition ; 2. Metrology or Mathe- 
matics, the science of magnitudes, employing the 
method of deduction; 3. Theseology or Dynamics, 
the science of positions, employing the method of 
observation ; 4. Poiology or Physics, the science of 
modalities, employing the method of experimenta- 
tion ; 5. Craseology or Chemistry, the science of 
combinations, employing the method of integration ; 
6. Morphology, the science of forms, employing the 
method of comparison; and 7. Praxeology, the 
science of functions, emplo 3 dng the method of 
connection. The Ontology of M. Bourdeau is 
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mainly a kind of Psycliology, and not entitled, it 
seems to me, to tlie x>laee of priority wliicli he 
assigms it. At least one whole department of his 
d’lujscology — that of Kinetics — ^properly belongs to 
hlatlicmatics. The way in which he distinguishes 
Moj-jihology and Praxeology, and divides and dis- 
tribut.es lioth, is the most original and ingenious 
part of Ivis scheme, and I regret that I cannot give 
it the (tonsideralion which it merits. I think it 
couhl 1)0 shown that the sexoaration of forms and 
functions, ntx-cssary and important although it be 
within certain limits, is not so radical and far- 
reaching as he would make it. The new designa- 
tions which 1)0 gives to the methods of the sciences 
seem as little to l)e commended as the new names 
which he aivplies to the sciences themselves. Of 
course, tlio ol)jeetions which hold good against 
jHwitivism in general must hold good against the 
positivism of M. Bourdcau. 

Till' Orilrr of the. Sciences, an Essay on the Shields. 
Phihmiphical Chmificatiim anil Organisation of 
IlniuHu Knmdedge, published in 1882 by Prof. 
Ohiiries W. Bhields, of Princeton, may fairly be 
ranked among the best of the smaller treatises which 
have a[)jie,;).red on the subject of which it treats. 

Its exhibition of the scheme of scientific distribution 
adopted is clear and skilful ; its criticism of other 
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classifications is discriminating and incisive. The 
author successively enunciates and applies to his 
problem the following principles : “1. A phil- 
osophical scheme of the sciences should be based 
upon the facts which support them, rather than 
upon the ideas which they involve; 2. Sucb a 
scheme should fully reflect all the distinct classes 
of facts which have been scientifically ascertained ; 
3. It should exhibit all classes of facts in their 
actual connections as coexistent in space and 
successive in time ; 4. It should embrace both the 
empirical and metaphysical divisions of the sciences 
in logical correlation; and 5. It should have its 
completion in a general science of all the other 
sciences, based upon their historical and logical 
evolution.” 

A strict application of the first of these prin- 
ciples, he thinks, “would exclude the abstract 
sciences of Logic and Mathematics from a phil- 
osophical classification, and retain them as dis- 
ciplinal studies, until, by being employed in 
empirical investigations, they acquire a content 
of positive knowledge, when they simply become 
parts and processes of other more real sciences.” 
As regards the second principle, he holds “that 
the progress of science has brought into view six 
distinct classes of facts, affording ground for as 
many corresponding groups of fundamental sciences 
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— the Physical, the Chemical, the Organical, the 
Psychical, the Social, and the Religious.” In con- 
nection with his third principle he maintains that, 
“although the different classes of facts are distinct 
and separate, yet they are found succeeding one 
another in a fixed order of mutual dependence 
and increasing multiformity, each involving its 
predecessor, and l)ecoming a condition precedent 
to its successor; and with such actual procession 
of phenomena must correspond the normal pro- 
cession of the sciences.” He also lays down a 
scries of what he calls Principal Sciences — Astron- 
omy, Geology, Anthropology, Psychology, Soci- 
ology, and I’heology — “ each Principal Science 
representing, in a concrete form, the parallel group 
of Fundamental Sciences to which it corresponds, 
and including, as its special domain, all of those 
Fundamental Sciences from which it is not excluded 
by its immediate predecessor and successor in the 
series.” All these sciences, he argues, exemplify 
the fourth principle by being half empirical and 
half metaphysical. And he concludes by treating 
of the conditions and nature of that terminal science 
which, as the fifth proposition affirms, must organise 
and complete all other sciences. 

In the following respects these views of Dr 
Shields fail to command my assent. The ideas 
of a science may be its facts, as, for example, in 

E 
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Mathematics, whieli is truly science in its most 
perfect form and no merely disciplinal study. 
Further, ideas may give to the facts their distinc- 
tive character. Only if the idea of God have 
validity can religious facts be more than simply 
facts of psychology. But for the idea which under- 
lies it theology would have to he included in 
mental pathology. Again, moral and aesthetic 
facts seem as distinct from merely psychical facts 
as social and religious facts. Then, I cannot 
concur in the acceptance of Comte’s doctrine of 
a single linear series of sciences. The relationship 
of the sciences is not truly represented when it is 
reduced to a simple order of sequence. The con- 
ception of a series of Principal Sciences parallel 
to a series of Fundamental Sciences also appears 
very questionable. Is it not misleading, for in- 
stance, to bring together Astronomy and Theology 
as Principal Sciences, seeing that Astronomy is 
merely one of a number of sciences of physical 
facts, whereas Theology is the science of religious 
facts? Further, while holding that the sciences 
involve metaphysical ideas or conditions, I do not 
deem it correct to maintain that they have each 
a metaphysical part. To do so ignores the con- 
nection of the categories, and is inconsistent 
with the unity and independence of metaphysics. 
Finally, while accepting Dr Shields’s account of the 
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function of tlxo doctrine of science as thoroughly 
just, I cannot regard the doctrine itself as the 
terminal science, hut only as the first department 
of pliilosophy. 

Mr H. M. Stanley, another American writer Stanley, 
favourably known by his contributions to philo- 
sophy and mental science, has published a paper, 
well worthy of consideration. On the Classification 
of the hlcionces, in Mind, No. XXXIV., April 1884. 

It is necessary to leave unnoticed his remarks on 
the historical classification of the sciences, as also 
on the distinction between Static and Dynamic 
Sciences, and to state only the general result at 
which he arrives as to a logical classification. He 
places Mathematics alongside of all other sciences, 

“ not as constitutive, l)ut as concomitant ” ; and 
then gives the folhjwing series of the sciences, as 
one which is determined by “ the principle of aggre- 
gation”: 1. Chemistry — the Science of Atom; 2. 
Molecular Physics — Science of Molecule ; 3. Molar 
i’hysics — Science of Mass ; 4. Biology — Science of 
Aggregated Cell-Masses ; 5. Psychology — Science of 
Individual Man; 6. Sociology — Science of Human 
Aggregates ; and 7. Pheology — Science of God. 

“The order of aggregation,” he says, “plainly is: 
Atoms into molecules, molecules into masses, cell- 
masses into plants, animals, and men, and these 
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into societies. Nature is thus a combination of 
wheels within wheels. This classification presents 
the general order of the dependence of the sciences. 
If we wish, for instance, to study in Sociology the 
family, there will be necessarily presupposed a know- 
ledge of the human individual as a psychical whole ; 
and this presupposes a study of the human animal, 
and this of the cell, and this of masses, molecules, 
and atoms. Herein is a ‘ hierarchy of the sciences.’ 
If this be the order of dependence of the sciences, 
it must also be the order of their completion, the 
higher sciences necessarily waiting on the lower. 
Again, it is also the order of increasing complexity, 
as has been exemplified throughout. It is also 
the order of increasing speciality and concreteness, 
in that it is a logical order of increasing intension 
and decreasing extension. A number of objects 
decrease, and numbers of attributes increase. It 
is also the order of recognised rank.” 

On this simple yet ingenious scheme of Mr 
Stanley the following criticisms may be ofi’ered : 
First, it is not shown that Mathematics only is so 
concomitant with the other sciences that it cannot 
be simply placed in a series of the sciences. The 
same is true of Logic, inasmuch as aU other sciences 
are built up by logical processes. The same is true 
even of Theology, inasmuch as all other sciences 
furnish materials for Theology. Secondly, the con- 
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ception given of the nature and position of Chem- 
istry seems untenable. Chemistry is defined as the 
Science of the Atom, and as such is regarded as the 
first constitutive science. In reality, Chemistry has 
not yet proved the existence of the atom. The 
atom is still only an assumption, and may turn out 
to be a pseudo-metaphysical fiction. And should 
its existence be scientifically established, it is most 
improbal)lc that it will not be found to have 
properties and relations of a mechanical order, 
simpler and more general than its chemical charac- 
teristics. Chemistry has not to do with atoms more 
tlian with molecules and masses. It has to do with 
the analysis of compounds into elements and the 
synthesis of elements into compounds. It is, as 
M. Bourdeau says, the science of combinations. 
Thirdly, the principle of aggregation is insufficient 
and unsuited for the classification of the sciences. 
It is just because there are distinctions of things 
which cannot be explained by aggregation that 
there are distinct sciences. If life and mind could 
be shown to be simply aggregates, Biology and 
Psychology would be at the same time resolved 
into Chemistry. Sociology can have no claim to 
be more than a department of Psychology unless it 
can be shown to be more than “human aggrega- 
tion.” The idea of God, in which Theology is 
rooted, is not that of an aggregate. 
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I). CL 
Thori*|«cjii, 


Mr Daniel Greenleaf TliompHoii, alno an Ainerif'un, 
cxhibitH a talmlar Bclieine of elassifi<'ation of the 
Scicn(;c.H in hin S)/sfrni. of Psi/c/iolot/if (vol. i. p. 
7(5, 7), pnhli.slicd in IHH-l, His main division is itito 
(a) Hnioncca relating primarily to tlie cxtinnlcd — 
Non-Kgo (S<‘.i<*iKu-H ; and {!>) Sciciici's rclaiino prim- 
arily to tint uiifxlendcd - Moo tScit'in'rs. Class A is 

snlidivided into Physic’s and Biolooy, each of which 
is represent cd as inclndiiifi; varions Ahstrnct and 
Concrete* Sciences. Class B is sidslivided infcCriieor- 


eti<*al and Pract.ie,al »Scden<*e.s. The former are snlt- 
divided into: 1. Beicintes of Mind in its rc’laticms to 
itself, <*omprehe,ndi no tlie Ahstraet Seiemtes (»f Looje^ 
Mathematics, and /Kstlieiics, and tin* Concrete; 
Hftiene.us of l^syc.hology and Ethnohtoy ; jujcl 2. 
Sciences of Mind in its relation to other Minds, 
comprelieinlinc' tin; .Science of Human Commmucu- 
tion and .Sociology, with its r<date<l group of stmlies. 
The Ktthenn*, it. may he perceivitd, is of an external 
and artificial kind. It rests on no principle, pro- 
ceeds on no cemaisttmt mcthotl, and is pervaded hy no 
gene.ral philosophical conception. It counts various 
sciences twice, first as theorotitud and next as prn«;- 
tieal, and it is not apparent why all are not so 
dealt with, while it seems alnmst absurd to conlim; 
the distinction of Theoretical and Practical to the 
Ego-Sciences. Mathematics and l/Ogic arc placed 
after all the physiced sciences, although both are 
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r(3supposed by all these sciences. While 
5 G is given to the questionable distinc- 
listract and Concrete Sciences, the much 
iificant one of Ehmdamental and Deriv- 
3 J 1 CCS is ignored. No roona is found for 
Several other errors of Bain and Spencer 
I need. 

ow nccajssury to give some account of the De 
M. B. De lloberty on the subject in hand. 
jvtive of Russia but lives in Paris, and is a 
iHtrious as well as very able French publi- 
is a tliorougli jjositivist, but very fer from 
onitist or, iiuhaal, a more disciple of any 
He often rejects Comte’s conclusions and 
. 3 .S I'or tlicni very diflerent views of his own ; 
.et, is one of the most independent as well 
the moat interesting and instructive con- 
y thinkers of the positivist school. Of all 
. of Comte and contributions to positivism 
lloberty arc, perhaps, on the whole, the 
rough and suggestive, 
iws on the classification of the sciences are 
•■und chiefly in his .La Sociologie, 1881. 
s has distributed all that ho regards as 
into four groups. The reason given for 
is that the sciences of each of those groups 
ifierent ways of observation. The sciences 
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of the jvrst group are held by him to be the mathe- 
matical sciences, on the ground that they rest on 
simple intuitions or self- evident axioms. Astron- 
omy, on the other hand, is made to do duty as 
representative of a second hind of science, or perhaps 
group of sciences, because based on pure and simple 
observation. Physics and Chemistry are adduced 
as constitutive of a third class, and one of special 
interest inasmuch as dependent not only on observa- 
tion but on observation conjoined with experiment- 
ation. And, further, there is a fourth class, the 
sciences of which are designated by Eoberty de- 
scriptive sciences, because grounded on what he 
calls scientific description, — a process on which he 
has dealt at considerable length and to which he 
attaches great importance. In that last class he has 
included Mechanics, Biology, Psychology, and Soci- 
ology. To Sociology he assigns the same place, 
and attributes much of the same importance, as 
Comte had done. The definitive co-ordination of 
the sciences he holds to be the task to which the 
Philosophy of the Sciences is bound to devote 
itself, — a task which is still in the future but wifi, 
not fad. to be accomplished. Six years later than 
La Sociologie appeared his L’Ancienne et la Nouvelle 
Philosophic (1887), which was followed by five 
works, the parts of a single system of thought, and 
the titles of which are L’ Inconnaissable (1889), 
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Oi^oplue (hi Siocle (1891), Agnosticisme 
't Eacherche de Vnnite (1893), axid. Auguste 
Ilerhert Spencer (1894). They are all 
be coutributions to a true philosophy of 
ices, a scientia scientuvniirb, a whole of 
.ciencGs alone, one on which each positive 
spends for its development on the ante- 
dcnc.es, and on which all real philosophy 
exclusively on all real positive sciences. 

all meant also to convince their readers 
s wliole of religion and the whole of phil- 
t-called ” have nothing in them of the real 
' science ; tliat there is no such thing as 
il or metaj)hysic;al science; that even the 
i'.riticism of Kant, the positivist agnosti- 
iomte, the cjonditioned or relativist agnos- 
Ilamilton and Mansel, and the evolutionist 
m of Spencer are all forms of pseudo- 
t* of philosojihy falsely so called. 

'■urage and self-consistency of Roberty in 
; all theology and metaphysics from what 
lets knowledge or science, and his per- 
in showing that very much of what has 
rmed by modern Agnostics is as non- 
ts anything of an analogous kind which 
tid to the charge of medieval scholastics, 
ly of recognition, but he has quite failed 
all metaphysics and theology to be of 
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an fi"noHti<;, nr aiit i - Krieulific cluir- 

acti'r. Itiglitly ni»lfr.st.(HKl, lK»l}i inctaphyMie.s ajul 
tlirnlngy may he The exi’husinii of all 

theology ami imiaphyxicH, f)f all religion uml 
pluioHoithy, from the rank ami naturf! of 
fi(dfm‘(;,s, i.s a .siO’iou.s (lofocf in a olaHHification 
of flu! Hoicma-H. 'I’ln' viowH <if llohcrty ami 
otln-rri to the eoutrary are Hoimnvhat fully dealt 
with in my Cium/l fm .lijiKisf n'lsm jhr 

1HH7-HH. Roherfy’H lir.st group of wicnei'M are 
t/u- Some of tho.ne jifinu-es, how- 

ever, are among tlie lalewt, ami, alike on Iii.storieal 
ami rational grouiiil.s, it may he qtn’.Hlioinal wlmtlun* 
any of them were the earlioMt. Logie, for example, 
may perhajm hav<i preetaled any of them Itoth in 
Imlia ami (Jreeee. It ia wnnewhal clitlieult to 
conceive how mathemathw eonhl have. nriHtm until 
juaiceded hy a <;onHiderahle kmnvledge. of know- 
ledge, a clear upprehen.sion of the axionm ms whie.li 
mathematicH rest, and of the rulcH and proccHHea 
of reswoning. Seientilie km»wledgi! Inw in almont 
all departmenla ho grown out of ordinary know- 
ledge that it is dillieult to determine where tlie 
latter has ended and the former }>egun. h'urther, 
Roberty describes (fsti'imQiiu/ us rejiresi-ntative of 
a second group of sciences on the ground that 
it is a science of pure and mmple ohnermtion. 
But is it so? What would have become of 



FROM BAIN TO WUNDT. 


267 


astronomy were it confined to observation and 
left unaided by calculation? Other questions are 
suggested by Roberty’s classification. My readers 
may raise and answer them for themselves. His 
scheme is a meagre one compared with many 
others that I have already noticed. That does 
not, however, much affect the value of his 
writings, which I wish were more widely known 
in Britain. 

The name of Wm. \¥undt is much more widely Wundt, 
known than that of Do Roberty. Although born 
in 1882, Wundt is still an indefatigable teacher 
and experimentalist. Physiology has doubtless 
been the main subject of his studies, seeing that 
as privat - docent and professor he has publicly 
taught it for the long period of forty - seven 
years, but he has also by original investigations 
left his mark on many of the chief sciences. 

Even on logic, ethics, and psychology he has 
written most elaborate and very valuable 
treatises. It is only natural, therefore, that he 
should have occupied himself earnestly with the 
problem of the relations of the sciences to one 
another. His range of knowledge must be greatly 
wider and more exact than was that of Comte. 

If less of a philosopher than was Spencer, he is 
much more of a scientist. The works in which 
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ho has trcatsHl of tho olassifioation of the .HcionccM 
are his Lotjik, Bft. ii. (1888), liLs l^hHiwa/ihiscJn’. 
if'ifjidim, Bel. V. Th. 1 (1886), and his Si/sfnn. 
(ler PhUamphir (1888). They hIiow that, ho lias 
thoroujflily roalisod tlio importaiioo of olasaifioation 
of tho .^oiciioi's, and of tho dopoiidonot: of tho 
Koimioo.s on jdiilo.sophy. 

I’orhajw if ia in tho laat of tho wnrka inon- 
tionod tluit ho iiaa moat oomploto.ly l^Kl'ollnll(•ll 
and dofondod Ida fonoopiion of philoaophy aa ‘a 
H(;i«iHH( of all tho poaitivo Koifiii'r;;,' aa ‘ tho tnii> 
voraal aoioiKu* whioli hua to do with tlio oogni- 
tiona obtained by tho partio.nlar aoionooa into a 
conaiatofit aystimi.’ ilia Lupir. ia di‘.H('ribod by 
himaolf aa ‘an invoatigation of the prim’iplcs of 
knowlodgo and of tho mothoda of aeiontilie ro- 
Kcaroh.’ lionoo ita firat vohnnti ia coKproHaiy <lc- 
aignatod an P^rkcutidsMin’. and tins aecond a 
Mi'thmU'nlv}t)r,—i\w fornuT being regarilcd jia tho 
gcnoral theory of login or of real and formal in- 
vestigation and reasoning, and the latter aa a study 
of tho principlea, mothoda, and aoqui.Hition.s of tho 
special acicncea. In the second edition of 1895 
the Methodenlehre was greatly enlargod and elabor- 
ated so as to be much superior to any oorroajjondiug 
chapters in J. 8. Mill’s fjoyic. T!»e volume con- 
sists of four main sections with subdivisions. It 
begins with ‘a general doctrine of method’ (pp. 
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1-73), and then expounds the logic of mathematics, 
treating first of its method so far as general, and 
then in the following order of succession the special 
methods of arithmetic, geometry, functions, and 
infinitesimals (pp. 74-219). The logic of the natural 
sciences is similarly dealt with : an exposition of 
the general foundation of natural investigation 
being first given, and then in due order an ex- 
position of the special logical methods of physics, 
chemistry, physiology, and biology. The logic of 
the mental sciences is dealt with in the same 
manner. The bases common to them all are first 
laid bare, and then those of the historical and 
social sciences are specially described. The volume 
is brought to a close with an elaborate exposition 
of the methods of philosophy (pp. 478-620). 

As already said, Wundt has also dealt with the 
classification of the sciences in his Philosophische 
Studien, Bd. v. Th. 1, 1886. There he divides 
the general system of the sciences into I. Par- 
ticular Sciences, and II. Philosophy, and subdivides 
both. I. The Particular Sciences he distributes 
into two great groups — Formal Sciences and Real- 
istic Sciences. (A) Formal sciences are the mathe- 
matical sciences, and of these a detailed enumera- 
tion and description are given. (B) Realistic 
sciences are subdivided into two sections — viz., 
(ct) Physical sciences and (6) Mental sciences. The 
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latter are sulHlivided thii.s : — (tt) Tlieory of the 
phcnomona of Hjarit {/.r., pHyeholoi^y mider its 
different foriiiH) : (//) Seieiiees of the, jiroduet.H of 
spirit (philohtgy and soeial seienetfs) ; and (e) 
Beie.nee of the <ieve]opinent; of the produets of the 
xjurif {history under its diiferent fornis). II. i’hilo- 
Rophy itself is tints sulidivided : — (o) Theory of 
knovvledoc (both formal ami reulistie); ami (//) 
Theory of prineiple.s, wliieh ttmhu’ its ffenerul form 
is ineiaj>hysi('s and under its partieuiar forms is 
pliiloHophy of naiure and philosophy of spirit. 

A still latt'r ntttnnpt of Wundt’s at tin* distrilm- 
tion of the wti^mees is to hts found in his Si/.sfvtn 
(Irr I*/iil(isophi(' Tin! view of it giveti hy 

Prof. Linld of Yale in his lidrtKlHvtutu ta PhUo- 
.soph;/ (IKi)!) is HO brief, cs.xaet, ami aiTurate, and 
HO likely to be better than any I <’ould myself 
j>rodne,e, tljat I shall vimture to avail myself of it. 

The most re*;etit important work ainiiiii,' at a system of 
philosophy is hy Wuiali. As »ai},dit las espeiicd frem its 
author, this treatise on ayntlii-tic pliilo.nujdty is t*very where 
coticoivetl and fisocuted in a spirit of iidelity to the imdlitnl 
and results of Uie partkmlar sciences, Wtmdt regards 
philosophy as a universal science, having for its {irohlem 
to unite the cognitions of tlm particular sciences into a 
consistent system. On account of the relation in which 
it stands to these sciences, its divisions must Im based on 
the division of the sciences. Two main problems are, 
therefore, given to philosophy in its efforts to treat, syn- 
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tlietically all the particular sciences. The first of these 
problems relates to knowing in a process of becoming; 
the second, to knowing already become (WisseTi, Werdende, 
and Gcimrdcnc). Hence the two main divisions of philo- 
sophy arc (1) Science of Cognition, (2) Science of Prin- 
ciples. These two divisions are then developed into a 
scheme, which may be tabulated as follows: — 


Division of Brdentijlc Philosophy » 


L Bcietujc of 
knowledge. 


2. Heal 


11. Helen re t>f 
PrincipleM. 


r 1. (Formal Logic). 

^A. Hintory of Knowledge. 

B. Theory of Knowledge, which in con- 
nection with formal logic constitutes 
Logic in tho wider meaning of the word, 
is then further subdivided into — 

{(t) (General Theory of knowledge. 

(/j) Theory of Special Methods as 
applied to Hcientific investigation. 
fTlui Kystematic exposition of the funda- 
1, (leneial, orj conceptions, and fundamental 

Metaphy su:. ^ Bcienco. 

^A. Philosophy of Nature, which is sub- 
<Iivided into — 

(a) General Cosmology, and (h) Gen- 
eral Biology. 

B. Bhilosophy of Spirit, which has three 
subdivisiouH — 

(tt) Ethics, (?;) ililsthetics, and (c) 
Pliilosophy of lleligion. 


V 2. HpeciaL 


On the foundation of the three divisions of the Philosophy 
of Spirit, and with the help of a comprehensive survey of 
human development, stands the Philosophy of History. 
Its aim is to give a picture of the whole external and 
internal life of man.^ 

Wuntlt’a classification of the sciences merits, I 
have no doubt, a fuller exposition of it than has just 


1 Ladd, pp. 107, 168. 
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})(*en givtm. A criticism of it i shall not nutlcrtakc, 
altliougli on Hovcral points it st-cms to he. not Iteyoml 
criticism. The stihenie has, I think, a considerahk* 
numher of dejects. Its merits scein far from equal I 

to those of the work dom* l»y the author of it on tin*. 
liK'tliodolooy of tile sciences included in it. It is on ' 

the hitter, not on the former, that Prof, Wundt s 
lahours are of such very e.Kceptional value, ( tidy i 

e.vp»*rts, and e.vperts of an c.vtraord inary ranot* of 
kno\vli'd‘/r, can lie e.xpeeted fully to appreeiate how i 

great those merits are. As a genera! review of 
Wundt’s eonelusions as to the elussifieation, higii*, 
and system of the seienees 1 kimw none hetter 
than Prof. VTim’s in Muni, vol. i.\. pp. 451-tf>H. 

To it i refer my reailers. 

VII. FHO-U .MASAUYK To KAIU. I'KAHSO.X. 

T. (1. Masaryk, jirofessor in the I’niversity of 
Prague, in 1 80t» puhlished in the Bohemian language 
a book oil “the ehiMsifieation and organisation of the 
sciences." Fortunately a (Jernuui translation ap- 
peared in the follow'ing year. It would well ileservo 
translation also into other European language.^, as 
there is scarcely any other work so likely to serve 
well as an introduction to as many sciences ; for, 
although its author modestly acknowk-dgi-s that only I 
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on some sociological and psychological departments 
of research can he make any claim to write as an 
expert, he has obviously made a thoughtful general 
study of most of the principal sciences, and acquired 
an adequate acquaintance with the literature regard- 
ing them. The authorities on which he relies are of 
a good kind. With British philosophical literature 
he is exceptionally well acquainted. The English 
authors to whom he refers most frequently are 
Bacon, Bain, Faraday, Rowan Hamilton, Sir Wm. 
Hamilton, Hume, Locke, J. S. Mill, Newton, 
H. Spencer, and Whewell; the French, DesCartes, 
A. Comte, Pascal, and Roberty; and the G-erman, 
Du Bois-Reymond, Dilthey, Fechner, Harms, Kant, 
Leibniz, and Wundt. That Italian authors are so 
much overlooked is to be regretted. 

The German title of Masaryk’s treatise is Versuch 
einer Concreten Logih, and his introductory remarks 
are clear and relevant as to the need of a classifica- 
tion and also an organisation of the sciences. With 
regard to the character of classification, while affirm- 
ing its necessity, he allows that there is something 
artificial in every classification, and that neither 
evidence, certainty, nor method can be its sufficient 
principle. The order and relationships of the 
sciences ought to be determined by the nature of 
their objects. Theoretical and practical sciences, 
however, are to be separated. There is the widest 
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(listuiicc l)i‘tvv<'en thi'iii. Ali.slra«'l and (■oncretii 
BcinnccH arc Ichs so, l>nth classes iKiiric; f hcorctical 
wii'uccs. All these, scheiiees— ahsf ra<'t ami eonereie 
alike — are. oectqiii'd with the natures fd’eerlaiii kinds 
ofohjeets, tlie systems of truth that may he elicited 
from special spheres of kuo\vlede;e. What the. so- 
ealled praetieal sc.ieiiee.s aim at is the atlainmejit 
(♦f desired ends, the aee<tm]di,Hhment of purpo.ses 
<leemed UHid'ul. Ail seieuees may he applied to 
several uses, and all arts may he more or less related 
to some. HeieiMte or seieuees, I'o eiielose them in tluj 
same seherne. <'Hnnot Ite rightly efTeeted, hut mertdy 
mad(! to seem so, hy a eross and eonfnsinp; division. 
The stiuly of the seiene.es is om*. thin*;, the uppli<-a- 
tion of them to ciuIh and i«lentifieati*m of them 
with arts anotluT. ‘ Masaryk’s so-ealled ' praetieal 
K<nene(“H' seem to have l)een eoimted hy him as 
lioth Huven ami twelve. 'I’luTe might, 1 think, 
have been many nutre. His list of them is as 
follows; A, (taleulation and Measuremeat. De- 
scriptive (ieometry. Theory of imluHtrial and 
imitative Arts ; B, 'I'eehmdogy in whh-st seusc 
(Rendering servieeahle tlie forces of nature); i\ 
Physical and curative education {Bhytotechui<j, 
Zootechnic, Medicine, and iiygiene) ; 1). Training 
of the character and understanding ( Pedagogic, ami 
Didactic), Politics, and Ethics (as scietiee of tlie 
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complete guidance of life) ; E. Practical Grammar 
(Mastery of Language) ; F. Practical ^Esthetic ; and ■ 
G. Practical Logic. Such is Masaryk’s enumeration 
of so-called ‘ practical sciences.’ 

Obviously some of them would have been better 
placed among arts, while others are as properly 
sciences and should have been so designated. 
Sciences and arts may be intimately connected, 
but to call either arts sciences or sciences arts is 
an error, and must lead to confusion as it has 
obviously done in Masaryk’s scheme. That scheme 
owes more to Comte than to any one else, and 
indeed so much that the author of it may be 
fairly regarded as a Comtist, a very independent 
and sagacious one however, who cannot be reason- 
ably charged with having taken the views of 
Comte, or any one else, without close and careful 
consideration. He has rejected even Comte’s 
linear series of the sciences and substituted for it 
a binary classification, although his own classifica- 
tion thereby loses the sort of unity which per- 
vades Comte’s scheme, and to which more than 
anything else that scheme has owed its popularity. 
But for its simplicity Comte’s classification would 
never have been preferred to a considerable 
number of the more complex schemes that have 
been already described in our pages. 
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As already stated, Masaxyk distributes bis 
‘ tbeoretical sciences ’ into ‘ abstract sciences ’ and 
‘concrete sciences.’ There has been much con- 
troversy as to what should be meant by the terms 
‘abstract,’ ‘concrete,’ and also ‘ abstract -concrete.’ 
Comte, Littre, Spencer, and others have been 
engaged in it without arriving at any very definite 
or important result. There is no mere abstractness 
or mere concreteness in the objects of any of the 
sciences. The term abstract-concrete should imply 
that and neither more nor less. The division or 
classification of sciences into abstract and concrete 
cannot be a complete division, a perfect classifica- 
tion. It may, however, be none the less but aU 
the more instructive on that account, as showing 
how intimately all sciences are related. Prof. 
Masaryk attaches great importance to Comte’s 
doctrine of a hierarchy of sciences, — a closely 
connected series of fundamental sciences. Sub- 
stantially he adopts it as a whole, yet obviously 
after a close and independent study of it. Hence 
he is often accurate where Comte was not, and 
brings to light what Comte had left in darkness. 
All the sciences of the hierarchy are, of course, 
represented by him as abstract sciences, — not 
concrete and still less so-called practical sciences. 
Hence it is now necessary to indicate what in his 
scheme of classification are the abstract sciences and 
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especially what are the sciences of the hierarchy. 
The following table may suffice : — 

Tlie Theoretical Abstract Sciences. 

A. The Sciences of the Hierarchy (Fundamental 
Sciences). The idea of a hierarchy of the sciences 
was first clearly set forth in the Pansophioe 
Diatyposis (1645) of Comcnius. 

I. Mathematics. — To it is assigned by Masaryk 
precedence in the hierarchical sciences and con- 
sequently of all other sciences. His description 
and distribution of the mathematical sciences seem 
to be al)OUt as accurate as could possibly be given 
in fifteen pages (71-86) by one professedly not a 
mathematical expert; and show how carefully he 
has utilised not only the well-known works of 
Comte, Bain, and Wundt so far as they bear on 
the subject, but also such works as Baumann’s 
Lehren von Jianm, Zeit und Mathematik in der 
neuesten Philosophic, Clifford’s Common Sense of 
the Exact Sciences, Cantor’s Vorlesungen iiher 
GescMcMe der Mathematik, De Morgan On the 
Study and Difficulties of Mathematics, Duhamel’s 
Des MModes dans les sciences de raisonnement, 
Kroman’s Beitraye m einer Theorie der Mathe- 
matik und Physik, and Schmitz - Dumont’s Die 
mathematischen Elemente der Erkenntnisstheorie. 
Mathematics is, however, a very comprehensive 
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tcrni. It w tilt! lumii! ikjI iiu’i’fly tif a Kf’ifni-n 
but of a Hystcni of I'-rlfUrr-, flli’Mi* clnsfly 

iiitorrcliitt'il acii'jifi'.H, <-a(’ii nf wliii'h on a 

fiUHlanifiitai itloa «tr ifltais, and lias a otint!- 
Hpotnlcnlly dilfi'ront sufllioil, Sjiat’o, inayniiiidt*, 
fifftins mimbor. lime, niKtiHii, diri'fiioii, ra(o, liinit, 
k>’., arc nil foundatitniM of m»! Iicinatica! rcaHoiiiiijf, 
ami all inat licinatifal ai’icnccM have ,so far ilicir 
tiwit tli.Mfinclivo jncfhtids. Arif Ittiicf ic and (Jeo- 
tiicfry arc very diiffrinit both m in niaifcr atnl 
niftliod from tin* {'aicnluH and Kincniatica. That 
in not HuiHt'icnitly indicated by Ma aryk. Ho Iihh, 
however, clearly Htateil the ndviintaeoH which the 
mathejuatical Hciencea have in important reapects 
over all other aeienec.'t, ami hImo their limitalionH. 

II. Mt'r/irtiiicH. ' Aceorilin|.5 to l^laaaryk it ia the 
aacmid hierarchical Hcience ; one which IniH very 
much in eonnnon with, ami ia to a great extent 
dependent on, MatheniaficH. It ban even been 
often included among the mathematical Hcienct'a, 
Mach in a trcatiHC on ' the tlevelopment of 
mechanics ’ IniH contested its right to he so plaet!d, 
and Masaryk deems his argmmmtation prolmhly 
conclusive. Perhaps he is right in thinking so, 
but certainly Mechanics is both almtract and con- 
crete, both quantitative and qualitative, and winnot 
be denied to be on the borderland between mathe- 
matical and physical science, and to lie almost as 
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Yvithin the territory of the one as of the 

- J^hysics . — That third so-called hierarchical 
is comprehensive of a large class of sciences, 
'ly , all those which deal with inorganic physical 
or, in other words, with the properties and 
ges of matter in their molecular constitution, 
"tlierefore with hardness, elasticity, cohesion, 
as also with heat, light, sound, electricity, 
Y<2t;ism, &c. All the sciences referred to are 
pied with these objects, their properties, and 
bs. They are all inductive sciences and de- 
.emt on observation and experimentation, 
iryk declines to arrange the departmental 
deal sciences in any serial order. He regards 
te’s attempt to do so as a failure. 

^ . Chemistry . — It seems strange that Chemistry 
.1<3. not have been included among physical 
ices but ranked as an hierarchical science. In 
paresent condition even it seems closely akin to 
clependent on the physical sciences, and appears 
.y to be much more so in the future. What 
, rates Chemistry from Physics as described by 
ax-yk is that while physical processes leave the 
exial structure of things ordinarily unchanged, 
nical processes leave a profound and lasting 
age. In other words, what is distinctive of 
rmistry as compared with Physics is what is 
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called ‘chemical affinity,’ a peculiar and as yet 
altogether mysterious ability of matter to enter in 
its smallest parts into an intimate connection of a 
kind confined to Chemistry alone. Its products are 
completely new. No other science apparently takes 
us so deeply into the nature of matter. A complete 
knowledge of the evolution of molecules may go far 
to esplain the evolution of worlds. The infinitely 
little may be a key to acquaintance with the in- 
finitely great. Experimentation has a large place 
in Chemistry. "What rmasuring is in Geometry, 
weighing may not unreasonably be said, as it is by 
Masaryk, to be in Chemistry. 

V. Biology . — To this fifth hierarchical science in 
Masaryk’s scheme both Physics and Chemistry are 
represented by him as subservient, while holding 
great injury to have been done to it by a crude 
materialism in unreasonable attempts to explain life 
and its operations by inadequate causes. A com- 
pletely satisfactory method of studying it is held 
to have been as yet far from adequately ascertained. 
Mere conjectures and conflicting hypotheses abound in 
it. Its province is an extremely wide one, including 
not merely a single science but many sciences, as, e.g., 
Anatomy and Physiology, Botany and Zoology, &c. 

VI. Psychology . — It is closely connected with and 
largely dependent on Biology. Life is presupposed 
in every psychological process. That life has origin- 
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ated out of mere matter (if there be such a thing), 
has not been fully proved, but no one doubts that 
where there is no vitality there can be no mental 
states. Thought, feeling, and volition in every 
form, all phases and stages of consciousness, pre- 
suppose life, not death. Of all the mental sciences 
Psychology is the fundamental science — ^the Grund- 
wissenschaft. Masaryk’s treatment of it (in pp. 116- 
138) seems to be very judicious. 

VII. Sociology. — Like other positivists, Masaryk 
regards Sociology as the crowning hierarchical 
science, and naturally deals with it at much more 
length than with any preceding science. He adopts 
Comte’s division of it into Social Statics and Social 
Dynamics, and also distributes its contents into 
Theoretical and Practical Sociology. Its connec- 
tions with, and bearings on, other sciences are like- 
wise traced, and the history as well as probable results 
of its development and findings are referred to. Biol- 
ogy, Psychology, and Sociology are the inseparable 
stages in a vast and complex system of evolution. 

B. Outside of the hierarchy three other abstract 
sciences are recognised by Masaryk — ^namely, VIII. 
Philology {SprachfoTSchung , including Sprachlehre 
und GrammatiJc) ; IX. ^Esthetics ; and X. Logic 
{i.e., Abstract Logic). I do not deem it necessary 
to remark on that part of Masaryk’s scheme, nor on 


282 


Cl.ASSIKn'ATION'H OK THH .Si>IK,N‘< KS. 


lii.H |)lan or vicwH of tlo* synloiii ttf tin* ronoroti^ 
Hrioni’i'H. It uiiiHt HuHii’i* tlial I I'lnmn’rati* llicm as 
oivon 1»y Iiiiii.Hi'lf : ( ■iiiiori'ic Srii-nff's, 1. 

<»Komctry; 2, Astrodomy (I ‘hroiioloify), Aoiaisf irn 
{in [lart), Ifytlro.-.talio.'^, Hy<Iro«!yii.’tmi«'>4, Airo- 
Ktaf ifs, At., ( 'o-iiioyralthy (A'-Il’o, {iru, !uitl (k’faiio- 
gruj>liy), t'n ni'>l> (As.f ruorjiy, (Jiail.iyy, At., also 
( 'i»sinif.i} I’hy.Hjc.'^, < ry. A^tro jihy.sjrn atnl 
AstroflirHUHjry, ( jihy aial < o-o. rhi'UiiHl ry, 
Ai%) : A. BolatiV aial 7.ottlti<.;y ; i. riuK rt’to Pj'} - 
rJiolo;j;y, Fj hltolfioy, l*oliti<'aI Si'ioitrfH, !*oIit iiail 
i'^'tiiiotny {iuf!u«iiii^ .SiatiHiioH), aji<! Hi.Hiory (Itotli 
Uiiivi'r.Ha{ uiiil Sjioriai) ; IliMtory nf Laiiyiiaof ; 
f», Thi'firy of Arts; un«l ", ("oiiiTi'tr laigic. All thi' 
Ho-rallctl CoUfrt'tc Scirnia-H iiro n-jurfUHti'il aa in 
<iiio <liri'i-tioii tir (•finiMa-tion rloH«-ly rolatial i«> tlu? 
Atwfrju-I auil ut aiiolhrr fu tha Praatii-al 

Su}<jilaiu<'Itlary fo tha Haation of .MaHiiryk'.H 
Byataiii <ff tha HcianturH, iw altova diwrilual, sira two 
KOatioHH of ndlaatiotw axaluHivaly on iJia aonarata 
and praatiaal HoicmcaH, liook V. of luH work Ih h 
statement of bi« Plulosophy undarstood sw a.|!uvalaiit 
to Metaphysics. Theology !mi does not iulniit t«» int 
a science or group of KcienccH. But ha treats it 
respectfully, and uckuowladgas it to have haait a 
chief condition of scientific prograsHt. IB* has 
written a valuable treatise, ami discussed in it 
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with varying degrees of lucidity and thoroughness 
a great number of questions and problems as to 
the classification and organisation of the sciences. 

That he has often failed to arrive at definite or 
accurate conclusions, I am not prepared to deny. 

To excite thought, however, is often a greater 
benefit than to satisfy it. 

M. Adrien Naville, a worthy son of the illustri- a. Kavaie. 
ous Genevan philosopher, M. Ernest Naville, has 
earnestly and repeatedly occupied his mind with 
the subject under consideration. In 1888 he pub- 
lished a Nouvelle Classification des Sciences; in 
1898 he gave an excellent restatement of Le 
principe general cle la classijication des sciences in 
the German philosophical periodical Archiv fiiir 
systematisclie PMlosophie, iv Band, Heft 3, 1898 ; 
and in 1901 a second edition of the work which 
appeared in 1888 is spoken of by the author as 
“ completely recast ” (entierment refondue). He 
describes the purpose of the work so long dealt 
with as being to trace the boundaries of the special 
sciences, to distinguish the fundamental notions of 
each of them, and to mark the relations which 
connect them. His mode of distributing them 
has, so far as I am aware, the merit of original- 
ity, one now becoming rare among the classifiers 
of the sciences. It is by grouping the sciences 
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urmnitl thm' qiHwtiojiH whirl) hr rr-j-anlH an fumlst- 

nirnfal. 

Th»‘ f<ririii’i>i< hr ntaiDfaiiis nrr " wh'ilrH {»//■.< 
of ai),HWrr.H 1 o qiii H! 111114 jiu! hy thr 
lnunan min*!, nn 4 thr tlrriM-Mi ^ hriwrni 

flir w'irJirrrt UFr* th'<M* w hirh I'rMull fl’otn I hr 
jitiswi-rs ft) thr t|ij«v 4 f imi.H }ai 4 ' Ihj! fhr 

lunflatjiriitai ijurMtioi)?* r> fri'ir.! fu an- in hi> Mjtiiiinn 
jlWt (liuAr fhrrr: J, \Vi»aJ ia it f/r<f I's i‘ 

2 . What in it (/utl Is r>>ff ' aii>l .' 1 . WliaJ ih it thttt 
IS ijutiii Hnirr hr IihMh lha! fhrrr arr tlu'rr 
great rhiam'H of Kririii-rM ; atnl tlml fh«i.sr hrimrrH 
whirl) ni)HW«*r thr tirnl tjuri^finji (Ur thr hiirjirr.H 
of limits nml of thr ))• « .- aiy rrlatiuiiH of pus- 
sihilitiis^ or, ill r.jitiva'rii! trniirt, fhr ari.-urrM of 
lull's; tliimr whirl) aiiHWrr fhr .Hrrooil t|»rHt)oi), 
thr nri{'{l(!rK of pnssihllitus ri'uhsrtl^ thr M'irurrH 
of Jhfts ; ami, furtin r, thom* whirl) aali«fy flo* 
ihinl (jiicKtioii iiaiiirly, th«' MrinirrH of jm j!-i!- 
itirn the rraliMulioii of whh h w»»uhi la: g‘)ii.l, or, 
in rijaivulriit terilW, tla? «ri»*l)rrrt of ithttl rult'H 
of action. Hia achrim* of rlaaHitiratiun in t'litirriy 
dcpomleut on liia {>riiiri|ilr of rhowifiraiion, 

Hi« Tahlmu of the former ia reguhitnl hy ih« 
latter, and dctermiiiea hia diatrihutioii of the aeieiirra 
under the three headiiiga — I. Theorematira ; 11. 
Iliatory; and III. Caiionica. Aa hriuoying to I. 
l^teorenmticH, he montiona the following scimrrM ; 
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(1) Nomology, (2) Aritlimology, (3) Geometry, (4) 
Kinematics, (5) Physico-Chemistry, (6) Biology, (7) 
Psychology, and (8) Sociology. He acknowledges, 
however, that there may be many more sciences of 
mere laws, and even an indefinite number of them. 
What he regards as the science of laws under an 
absolutely abstract form is what he calls nomology ; 
arithmology (arithmetic and algebra), geometry, and 
kinematics are at once mathematical sciences and 
sciences of law ; but there are other mathematical 
sciences, and, even if there were not, there is a vast 
interval between the mathematical and the physical 
sciences, and a still vaster between the former and 
psychology and sociology. That psychology and 
sociology are occupied merely with the possible, not 
with the real, is extremely questionable, and indeed 
M. Naville himself admits that we do not yet possess 
a truly theorematic psychology or sociology; that 
they are not universally considered as sciences of 
laws, but are, on the contrary, largely composed of 
historical generalisations derived from experience. 
Herbert Spencer placed them in the same class as 
astronomy, geology, mineralogy, &c., which are 
certainly more occupied with the real than with 
the possible. That the mathematical sciences are 
sciences of possibilities and theorems and not of 
realities or facts is not likely to be denied, nor 
will it be doubted that they are members of a 
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\‘vry ili.HliiU’i iuhI hjH'rial i;ritn|t nf whirli, 

iii)t wliitlly uiirrlat-'il tu j<^3‘i'i(nl>i«y am! 
H(K'i*iliiji;y, arr im rrlalnl t<> fliciu fljaii ftt many 

(ith*‘r iliKi-ijilioi-.H wliit’li ,M, Navillr hiniHi lf lim-.H jjiif 
im'lmlo aimtiij; iiin mh rallril J Iti'nrrnialii’ .HrifUia a. 
M. NaA'illf's (iiaUtii’l i« tji lu'lwi'i ii lauf< nial farfa, 
jitJs.HiliiliJ it'M aiiii I'ral if ii-'t, mtiiih fn ma tu ln> a i-ra! 
Uil«l iliijtMl'falt! niH', itnl alsit tiio' whirh lo' ;at!»ii'\vhat 
tui ajij>!i<' ainl uiuIvi’h Imm mili h >■!', 

II. ihsfr>i'if, flic aciKilil yj'i'iil Mi i'tiujj Ilf liiH M-hrmc 
of ion, !« ilofiut-d hy loin aa I In* M< i« nri- of 

rciiliMial jio: . iliilif ioH or faolH. 'riii' Mioniliration j^ivoit 
to it if* very «<*iujiri !a ir iv . , am! y« !, an \\v have 
Hiaoi, Kociology in ni»t ifi*’lu»l«al in if Inil in flnurr- 
mnlira, although it Murfly haa nt^ mtirh right fo ln> 
ri'giti’<h-ii a,H an hintoriru) diHrijilim' a.H inonf of ihoHo 
Htu*lii‘H whif'h M. Xuviih* haa r^‘i■r< intfl aa u«iuallv 

+ wf 

iimludial in history. ilis naaon for rogarding 
hiafor)' UH he ♦ha-H is that it is fh'- kifid of ku*»vv- 
kalgi* or wirnt-f iji whioh tin; nmslion, \\‘hat is 
tlmt whinh is rt'iil { is sidvod or in tin' way of lining 
solved. The rru! is jairt of tin* go *d.|. , thi* }».. i!i!<- 
S0 far a« rnalisod, whul |iri-:ujigo no nn'r*- ron' 
ditious, no r.onling'-inin.H. no ifs. It is I'tuirnrind 
only with facts and ctitnposed only of < ;!ti :'ori« aI 
affirmations. Further, according to .M. Nuvillc, 
history is not, strictly sp.-aking, a class of dcliidte 
and scpurate sciences, but, as he himself says, “a 
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single science without rigidly distinct divisions, 
because in concrete reality all acts upon all, so 
that in place of a series of different sciences there 
are only parts of one science.” Hence the parts of 
history thus understood may be innumerable, and, 
as they already are in number and character, may 
be held to constitute the chief objects of human 
study. Naville’s list of them is— (1) Astronomy, 
(2) Geology, (3) Mineralogy, (4) Botany, (5) 
Zoology, (6) Anthropology, and (7) Human History, 
political, moral, judicial, economic, linguistic, liter- 
ary, artistic, religious, &e. And they are all 
obviously to a large extent of an historical char- 
acter. But are they more so than say Sociology 
or even the History of Mathematical Sciences? 
Geometry, Biology, Psychology, and Sociology 
have all histories simply as accounts of them 
as evolutionary or progressive studies, and their 
objects would also have had histories had there 
been no human beings to study them. 

III. Canonics is the third and last section of 
Naville’s classification of the sciences. He holds 
it to be a scientific group essentially different 
from Theorematics and History. It is meant to 
be the answer to the third great scientific question, 
which is also the chief practical question, and to 
include all sciences of the rules of human activity 
which expressly tend to the realisation of the best 
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possible. A threefold division of it is given. The 
first (a) is Morale, the general theory of aims, the 
system or doctrine of rules relative to the choice 
of chief ends. Its function, according to Naville, 
is to study the different aims possible, so as to 
estimate aright their comparative and complete 
value; — aims held by him to be of four kinds, — 
namely, 1°. satisfaction for self, 2°. satisfaction for 
others, 3°. truth (knowledge) for self, and 4°. truth 
for others. He leaves it to la morale itself to 
determine the value of all special investigations 
into the nature of the good, and to show how 
their findings may be and should be combined. 
There are, however, in his conception of Canonics 
two other departments than Morale, a second and 
third. The second, (6) Theories of the arts, may 
be indefinitely numerous, inasmuch as they are 
held to include all theories which endeavour to 
formulate rules for selection of the most suitable 
means to attain ends of every kind; all arts 
associated with the various species of knowledge 
or games of chance ; logic and didactic ; industries, 
mediciue, &c. Finally, as a third division of 
Canonics there are said to be (c) Moral Sciences; 
— sciences said to be composed of rules for the 
choice of the means best adapted to realise in a 
harmonious way human ideals. Psedagogy and 
the Law of Nature (or Eeason) are the examples 
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given of them. The former seeks by all attainable 
means to develop to the utmost and in the most 
harmonious way whatever elements for good are 
contained in germ in the natures of children. 
The latter seeks to ascertain how the State ought 
so to constrain and regulate the power intrusted 
to it as to contribute as much as possible to the 
physical, intellectual, and moral development of 
all classes in a nation. 

M. Naville’s classification of the sciences has now 
been described and as far as possible in his own 
words. My readers may criticise it for themselves, 
and decide, say, whether the section of Canonics is 
satisfactory or the reverse. Before coming, how- 
ever, to a definitive conclusion even in regard to 
Canonics, the seemingly weakest part of his scheme, 
they would do well to take into account that M. 
Naville published in the Revue Philosophique (No. 1, 
Jan. 1897) a very able essay onEconomique et Morale, 
which may be held as a valuable contribution to 
what would otherwise have rather discredited his 
whole system, whereas now even Canonics may be 
deemed not unworthy of consideration. 


In 1893 M. Raoul de la Grasserie published hisoeia 
De la classification objective et subjective des 
sciences, des lettres, et des arts. It is an elaborate 
work of more than three hundred pages, and obvi- 
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ously the result of long and earnest studies. 

. _ ^ 

sible task by undertaking to deal with three so * 
tinct classes of objects as arts, letters, and scie*** 

and with two contrary kinds of method, a su^ ^ 

4 t 'l 

tive and objective. Arts and letters are cert^*"’ 
not wholly independent of or unrelated to 
sciences, but they are not sciences nor, perl 
more dependent on the sciences than the scit- * * '' 
are on them. The subjective method of De la ( * * ^ 
serie is any suitable order of method for a desi****"^ 
course of education. His objective method is a 
different process. It is a tracing of the ordt*** 
succession and dependence of the sciences in &<•.<** ** 
ance with their own natures. As I have alread 
far criticised the classifications of Bacon, D’A I*'! 
bert, and Ampere, in which arts, letters, and scie t 
are included, it seems to me unnecessary to <l"‘ 
on what is akin to them in M. de la G-rasscfi i, 
scheme. Of course he has not only studied 1; 
he knew to have been carefully attempted by i; 
most eminent of his predecessors, but has 
sought to appropriate and utilise what seemis«l 
him to have true findings. Those from whor»i 
has derived most are Ampere, Comte, Spencer, fi, 
Wundt. 

He has accepted as highly important the di»t.iii 
tion between sciences of matter and of mintj^ 
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what Ampere called cosmological and noological 
sciences. It is a distinction wMch few thinkers, 
if any, have either altogether overlooked or re- 
jected. It is not a distinction, however, which 
can legitimately carry us very far. In proof I refer 
my readers to my criticism of Ampere’s method of 
bifurcation based on the distinction. See pp. 79-82. 
Grasserie also adopts what he calls Spencer’s ‘lumin- 
ous division of the sciences ’ into abstract sciences, 
abstract-concrete sciences, and concrete sciences, (a) 
By Abstract Sciences are meant those sciences which, 
like Logic and Mathematics, treat of ideals or un- 
occupied forms of relations in which phenomena are 
known to us; {&) By Abstract - Concrete Sciences 
those which, like Mechanics, Physics, and Chemistry, 
treat of real relations or the relations among reali- 
ties to which different modes of matter and motion 
conform ; and (c) By Concrete Sciences those which, 
like Astronomy, Geology, Biology, &c., deal with 
distributions and redistributions of matter and 
motion, molecules, solids, gases, organic pheno- 
mena, &c. As to the character of that classifica- 
tion see the criticism on pp. 98-103. Further, 
M. de la Grasserie has accepted Wundt’s distinc- 
tion of general and special sciences but rejected 
the distinction of formal and real sciences. The 
latter, however, if properly drawn, is just as cer- 
tain and accurate as the former; and it is unfor- 
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Karl 

Pearson. 


tunate that our author, while recognising how 
intimately the mathematical sciences are related 
to the physical sciences, should have failed to 
recognise that they are related also, although in 
a lesser measure, to the psychical sciences. Mathe- 
matics has undoubtedly a place and function in 
psycho-physics, human and comparative psychology, 
economics, ethics (moral statistics), and sociology. 
How far it will advance it is for the future to 
decide. 

Karl Pearson, the Gershom Professor of Mathe- 
matics, has given a classification of the sciences 
in his well-known work the Grammar of Science. 
The work was published in 1892, and has gone 
through at least three editions. The classification 
is only dealt with in the last chapter. The nine 
chapters which precede it treat of a great variety 
' of subjects bearing on science or sciences, as, e.g., 
the scope, claims, domain, or method of science ; 
the facts of science; the meanings, progress in 
formulation, and universality of scientific law ; 
cause and effect, as also probability; space and 
time; the geometry of motion; matter; laws and 
life. All those subjects and others are brought 
by Prof. Pearson before his readers in a most 
emphatic and vigorous style, and with the utmost 
faith in himself and in whatever he affirms. Self- 
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criticism, however, is obviously not one of his char- 
acteristics, otherwise when writing his Grammar 
of Scionce he could not have failed to discover 
that he was really as much of the sort of meta- 
physician he despised as of the scientist he adored. 
He begins his chapter on the classification of the 
sciences with “a summary as to the material of 
science,” and claims for “the heritage of science 
the whole domain to which the word knowledge 
can be applied,” whereas it is philosophy as scientia 
scientiarum which makes that claim. No single 
science can reasonably do so, nor even all special 
sciences combined, as every single science has a 
definite and limited sphere of its own. Then he 
reminds his readers again, as he had been doing 
all through his work, that “ knowledge is essentially 
a description and not an explanation,” — a quite un- 
proved, and probably unprovable, generalisation of 
Kirchoff’s definition, not of all sciences, but merely 
of Mechanics. Whoever has looked into the Grammar 
of Science must have been struck with the contempt 
of its author for “the statements regarding force 
and matter current in all the elementary text-books 
of science,” and his extraordinary faith in such 
phrases as “science description but not explana- 
tion,” “conceptual formulae,” “ conceptual shorthand,” 
and a host of other questionable phrases. Probably 
few books w ill be found less serviceable as an ele- 
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mentary text-book of science than Prof. Pearson’s 
own Grammar of Science if used as suck, although 
being in various respects a work of ability it may be 
very stimulating and useful to those who can separate 
metaphysics from physics and rhetoric from logic in 
ways which the author himself has not always 
succeeded in doing. 

As regards the problem of the classification of the 
sciences, he approaches it with a clear perception of 
its difficulty, and even with an almost excessive 
humility. He recognises, to use his own words, 
“ how incapable any individual scientist must nowa- 
days be of truly measuring the importance of each 
separate branch of science and of seeing its relation 
to the whole of human knowledge. An adequate 
classification could only be reached by a group of 
scientists having a wide appreciation of each other’s 
fields, and a thorough knowledge of their own 
branches of learning. They must further be en- 
dowed with a sympathy and patience enough to 
work out a scheme of combmation.” ^ And again he 
writes : “ An individual even with the ability of 
Bacon or Spencer must fail for want of specialists’ 
knowledge to classify the sciences satisfactorily. A 
group of scientists might achieve much more, but 
even their system would only have temporary value 
as the position of a science relative to other changes 
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witla its development.” ^ These are certainly words 
of soberness and truth. There can be no satisfactory 
classification of the sciences without careful dis- 
tribution of them into groups, a comprehensive ex- 
hibition of the connections between the groups, and 
a patient attempt to trace the relationships of the 
members of each group. The history of the classi- 
fications of the sciences is of itself ample proof of 
that. 

Prof. Pearson has taken into consideration only 
the schemes of Bacon, Comte, and Spencer, im- 
perfect although they be, and expressly tells us 
that his own scheme, which is derived from these, 

“ pretends to no logical exactness ” ; ^ and that he “ is 
content to call it an enumeration if the logician 
refuses it the title of classification ; for he readily 
admits that he is not likely to be successful where 
Bacon, Comte, and Spencer have failed.” But 
surely any scheme of classification should aim at 
logical exactness; and to aim at surpassing the 
schemes even of Bacon, Comte, and Spencer need 
imply nothing presumptuous. The latest scientists 
have always an advantage over their predecessors. 
Further, how can a man be reasonably content to 
call a classification an enumeration, what it is not 
and cannot be ? A mere enumeration of the sciences 
can only be useless or worse than useless. Prof. 

2 P. 452. 
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Pearson’s sclieme is nowhere merely an enumeration, 
but everywhere a kind of classification, one mainly 
composed of three other classifications generally 
recognised to he far from perfect but also of con- 
siderable value. 

It is a scheme composed of three sections — ^viz., 
A. Abstract Science. Modes of Discrimination ; B. 
Concrete Science. Inorganic Phenomena; and C. 
Concrete Science. Organic Phenomena. 

In A the general relations of discrimination dealt 
with are (a) either qualitative and quantitative, as 
also (&) relations peculiar to space and time. 

As regards the qualitative relations — Logic, Ortho- 
logy (by which is meant “ the study of the right use 
of language, the clear definition and, if needful, in- 
vention of terms), and Grammar. As regards the 
quantitative relations there is a division of discrete 
quantity and another of change in quantity. Under 
the heading ‘ discrete quantity ’ Arithmetic, Algebra, 
Theory of Measurement, Errors, Probability, Stat- 
istics, &c., and under that of ‘change in quantity’ 
Theory of Functions, Calculus of Rates or Func- 
tions, Calculus of Sums, &c., are assigned a place. 
Connected with the special relations of space are 
held to be Descriptive Geometry, Metrical Geometry, 
Trigonometry, Mensuration, &c., and with those of 
time Theories of Observation and Description (qual- 
itative), as also Theory of Strains and Kinematics 
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(quantitative). Abstract Science is represented as 
inclusive of all tbat is generally considered Logic 
and Pure Mathematics. 

B. To this second section belong concrete as 
opposed to abstract science and inorganic as distinct 
from organic phenomena. The common name for 
the sciences included in it are physical sciences, and 
by Pearson they are subdivided into what he calls 
precise or exact and synoptic or descriptive physical 
sciences, — the former being held to be those reduced 
and the latter those not yet reduced to ideal motions. 
Molar Physics, Molecular Physics, Atomic Physics, 
and Physics of the Ether are viewed as so many 
groups of Precise Physical Science. “In Molar 
Physics,” says our author, “ we deal with the motion 
which conceptualises the changes of position in 
bodies at the surface of the earth. Mechanics ; with 
the motion which conceptualises the changes in the 
planetary system. Planetary Theory ; and with the 
motion by which we describe changes in the con- 
figuration of a planet and its satellites. Lunar 
Theory.” ^ To Molecular Physics he attaches 
Crystallography, Hydromechanics, Aeromechanics, 
Theory of the Tides, &c. ; to Atomic Physics 
Theoretic Chemist/t'y, Spectrum Analysis, Solar and 
Sidereal Physics, &c. ; to Physics of the Ether 
sundry studies apart from and also in association 
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with the Molecule, as e.g., Theory of Radiation, 
Light, Heat, Electricity, Magnetism, and Theories 
of Dispersion, Absorption, Transmission, Conduction, 
&c. The Synoptic Physical Sciences are the Theory 
of Inorganic Evolution, Geology, Geography, 
Meteorology, Mineralogy, Chemistry, &c. 

C. The third and last great field of knowledge 
according to Pearson is the division of concrete 
science which deals with organic phenomena. It 
includes the biological sciences, and he subdivides 
them into those which deal more especially with 
space or the localisation of life and those which 
deal more especially with time or growth. In the 
first subdivision he places what he calls Chorology 
(geographical distribution of living forms), Ecology 
(habits in relation to situation and climate), and 
Natural History (in old sense) ; and in the second 
History as non-recurring and Biology as recurring 
growth. History is further described as compre- 
hending the general evolution of species, connected 
with which are Phylogehy, Palceontology, Origin of 
Species, &c., and the special evolution of man, con- 
nected with which are Craniology, Anthropology, 
&e., as regarding his physique ; Art, Literature, 
Science, and Philosophy as dependent on his mental 
faculties ; and States, Laws, Ciistoms, Archceology, 
Folklore, &c., as inseparable from his social in- 
stitutions. There follow Morphology, Histology, 
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Anatomy, Evolution, Theory of Sex, Theory of 
Heredity, Physiology, Special Psychology of Man, 
and Sociology, the last branch of psychology, but 
also one which subdivides into such branches as the 
Science of Morals, the Science of Politics, Political 
Economy, and Jurisprudence. The whole scheme 
is brought to a close with Applied Mathematics, 
which link Abstract Science to the Physical Sciences, 
and Bio-Physics, which connects the Physical and 
Biological Sciences. 

Prof. Pearson has candidly acknowledged that 
freedom from errors cannot be claimed for the 
foregoing scheme, and certainly the errors of it 
are numerous. Logic, Orthology, and Grammar 
are the members of his first group. But of the 
three only the first is a science. So-called Orth- 
ology is merely a portion or function of Logic 
which almost all books on Logic deal with in some 
measure, but which it is an abuse of language to 
designate a science in itself. Further, what is meant 
by Grammar? and why is it located in the first 
group of sciences ? Is it even Grammar in the 
ordinary sense of the term? In that case it is 
nearly equivalent to what Pearson calls Orthology, 
and there would seem to be no good reason for the 
invention of the latter term, and still less for count- 
ing the same science, if a science at all, twice. Or, 
Is Grammar to be understood in the sense which he 
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attaches to it in the title and throughout the body 
of his own book? — a hook in which he pronounces 
judgment on the relation of science to theology and 
metaphysics, as well as on the natures and relation- 
ships of causes and effects, matter, motion, life, &c. 
Epistemology, Logic, and Methodology would, I 
think, have formed a much more natural group than 
the one he has given us. As regards most of the 
other group there is no less room for criticism. The 
author of them has trusted too much to Bacon, 
Comte, and Spencer alone ; and has apparently 
not even looked at what, for example, Ampere, 
WheweU, and Wundt have done in the matter. In 
the edition in my possession he has not even re- 
ferred to them. He confidently denies the reality 
of either theological or metaphysical science. The 
closing words of his Grammar of Science are these : 
“We have a duty before us, which, if we have faith 
in the scientific method, is simple and obvious. We 
must turn a deaf ear to all those who would suggest 
that we can enter the stronghold of truth by the 
burrow of superstition, or scale its walls by the 
ladder of metaphysics. We must accomplish a task 
more difficult to many minds than daring to know. 
We must dare to be ignorant. Ignoramus, labor - 
andum esti ^ It is strange that a man of the ability 
of Prof. Pearson could fancy that by such rash and 


^ P. 474. 
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random words rational beings would be induced to 
ignore all theological and philosophical studies as 
superstition and folly. How daring to be ignorant 
can be profitable to any mind or any inducement to 
labour he has not told us and probably cannot. All 
labour and science presuppose a desire of know- 
ledge. That no one should enter into any burrow 
of superstition may be readily granted; that all 
theology is superstition must be proved instead of 
. merely asserted. As to scaling the walls of truth 

i with a ladder of metaphysics a good deal depends 

* on the ladder, and Prof. Pearson may have been 

unfortunate in the choice of one. I cannot suppose 
him to be ignorant of the fact that an encyclopaedic 
study, a comprehensive and organic study, of the 
theological sciences, has had a far longer history 
« than any other group of sciences. The history of it 

has been continuous through so many centuries, and 
on the whole so progressive and beneficial, that un- 
prejudiced men are most unlikely to deem aU the- 
I ology a mere “ burrow of superstition.” 

1 

VIII. FROM PAUL JANET TO PRESENT TIME. 

! 

( Prom Karl Pearson I must pass to the late Paul 

I Monsieur Janet, a man of very differently consti- 

>; tuted mind. During the last half of the nine- 
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teentli century France Fad probably no more ad- 
mirable representative of pbilosopby than tbe latter. 
For almost fifty years a professor of philosophy, he 
made himself acquainted with all forms, phases, and 
departments of it; was, to use his own words, 
always ready “to seek its foundations, authority, 
limits, and signification, by confironting it with the 
data and conditions of modern science, as well as 
with the doctrines of the boldest and most recent 
metaphysics ” ; and could most justly say, as he has 
actually done, nihil philosophicum a me alienum 
putavi. He has written many philosophical works, 
not one of which is other than valuable, and most 
of which should long deserve to be studied. His 
Causes Finales (translated into English in 187' 8) is 
the best work on the subject. Hardly less im- 
portant is his Principes de Metaphysique et de 
Psychologie, published in 1897, two years before 
his death. The first twenty lectures of the first 
volume of it all bear more or less on the subject 
of the relations of philosophy and the sciences to 
one another, and also on the classification of the 
sciences. To them I must refer. 

The first lecture is an admirable discussion of the 
question. Is philosophy a science? The second is 
an equally admirable examination of certain modern 
definitions of philosophy. The third and fourth 
treat of the criterion of philosophy. And the fifth 
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is an inquiry as to wliat is or ought to be the 
respective and appropriate functions of science and 
belief in philosophy. None of the subjects of 
those lectures are irrelevant to a study either of 
the organisation of science or the classification of 
the sciences, for the simple but almost always over- 
looked reason that philosophy and science are most 
idosely connected, and that neither can in any form 
be -wholly severed from the other without serious 
detriment to both. In his sixth lecture Janet 
gives an account of just five classifications of the 
sciences — namely, those of Aristotle, Bacon, Ampere, 
Comte, and Spencer ; and the conclusions arrived at 
are that the classification of Aristotle is antiquated, 
of Bacon superficial, of Ampbre artificial and com- 
plicated, of Comte simple and solid but incomplete 
and. mutilated, and of Spencer more comprehensive 
than that of Comte but also incomplete and likewise 
burdened with defects justly ascribed to the scheme 
of Ampere. 

In his seventh lecture J anet begins his own 
attempt at a classification of the sciences, but 
distinctly refuses to commit himself to presenting 
a systematic and complete plan such as Ampbre 
and Spencer had endeavoured to provide. He first 
proceeds to indicate the reasons which had been or 
may be advanced in favour of a linear series of 
sciences; and then carefully to show that plausible 
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as those reasons may be there is a fact of such a 
kind — the fact of consciousness — ^which when care- 
fully considered makes absolutely incredible to sane 
reason belief in a merely linear series of sciences. 
Hence he falls back on the distribution of the 
sciences into cosmological and noological sciences, 
or into sciences of nature and sciences of humanity. 
The sciences of nature or cosmological sciences are 
subdivided into two classes. As regards the first 
group, these are the sciences which are concerned 
with the most general conditions of matter, and 
specially occupied with measurement, numeration, 
extension, and motion. Such are arithmetic, geo- 
metry, mechanics, and the still more abstract 
sciences, algebra, and the differential and integral 
calculus. Astronomy, physics, and chemistry, al- 
though less abstract and comparatively concrete, 
are placed in the same group and treated as 
abstract and fundamental sciences. Geology and 
mineralogy, however, are viewed as concrete sciences 
attached to terrestrial physics. The second group 
of cosmological sciences are those which treat of 
life and its phenomena. It also includes abstract 
and concrete sciences, — those which treat of life 
in general and those which study living beings. 
Biology is the science of life in general. As such 
it subdivides into three great sciences — Biotamy, 
Biotaxy, and Bionomy. Biotamy corresponds to 
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anatomy, and is the science of the structnxe of 
living beings. Biotaxy is the science of the classi- 
fication of living beings. Bionomy corresponds 
to physiology, both general and comparative. 
Botany and zoology are two concrete sciences 
connected with those that are abstract. The 
sciences of humanity should follow in due order. 
They all rest on a fundamental fact, the fact of 
consciousness, and are divisible into three orders 
of sciences — (1) Historical sciences ; (2) Phil- 
ological sciences ; and (3) Sociological sciences. 
While distinct from the sciences of nature they 
are notwithstanding related to them. History, for 
example, is inseparable from geography, and geo- 
graphy is connected with geology and astronomy. 
Psychology itself is intimately united with physio- 
logy. To psychology as the science of the facts 
of consciousness lectures eight and nine are devoted. 
Comte’s criticism of the science is shown to have 
greatly misrepresented it from his desire to get 
rid of it ; and, following his example, some later 
writers have fallen into errors as to its nature. 
Janet has done justice to metaphysics by raising 
in lecture ten such questions as. Is there no other 
science or class of sciences than those already men- 
tioned? Is there not a science superior to, after, 
and above any merely particular science ? Is there 
not the science known by the name of Metaphysics 
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from the time of Aristotle to the present day ? Is 
Metaphysics not a legitimate and necessary study 
in so far as positive philosophy or logic of the 
sciences? Is it not so far likewise as a synthesis 
of the universe under the form of philosophy of 
evolution or any other form? Or as a critique 
of knowledge ? Or as knowledge even of the 
unknowable so far as in any measure knowable? 
Or in so far as a final synthesis or as a synthesis 
of the sciences of nature and of humanity ? 

The lectures which follow those that have just 
been noticed are not directly occupied with classifi- 
cation of the sciences, but they have indirect bear- 
ings on it of very great importance. The subjects 
to which I refer are the relations of theology and 
philosophy (lectures 12 and 13), of philosophy and 
the sciences (14 and 15), of philosophy and history 
(16), of philosophy and geography (17 and 18), of 
philosophy and literature (19), and of philosophy 
and politics (20). They are aU subjects of a kind 
to be studied and taken into account by those who 
would aim at a thorough organisation of the sciences, 
— all of a character indispensable to any one attempt- 
ing so great a task. By Janet they have been dealt 
with remarkable clearness and comprehensiveness, 
and with entire freedom from any kind of prejudice 
or exaggeration. Although not direct efforts at 
classification, they must indirectly be most helpful 
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towards a thorough insight into the natures ahke 
of philosophy and science in all their relationships. 

Monsieur Edmond Gohlot published in 1898 an QoUot. 
Essai sur la classification des sciences, a work of 
296 pages. The spirit of positivism pervades it 
from beginning to end, although Comte’s views 
and conclusions are often criticised and rejected. 

M. Gohlot endeavours in many instances to be a 
more thorough and consistent positivist than 
Comte, and assumes that all philosophical ques- 
tions and conclusions properly belong entirely to 
some positive science or other. The assumption 
is one which facts are not yet found to have 
verified. No philosophical question properly so 
called has been shown to belong exclusively to 
any of the so-called positive sciences. Philosophy 
always of its very nature transcends more than is 
attained or attainable by a single exact science. 

The work of M. Goblot consists of two parts. 

The first is much shorter than the second, and also 
of considerably less importance. The title given to 
it is “The Formal Unity of Science”; and induc- 
tion and deduction are represented as merely two 
stages in the development of certain sciences, not as 
two distinct methods proper to them. All sciences, 
even the mathematical, — arithmetic, algebra, and 
geometry, — are maintained to, have foUowed the 
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same method of procedure, one uniform or homo- 
geneous in direction as being alike inductive and 
deductive ; not two distinct methods separate from 
each other, an inductive which begins with groping, 
seeking, and finding, and a deductive, synthetic, 
demonstrative process. The accuracy of that view 
may not unreasonably be doubted. Possibly such 
plausibility as it may appear to have may be due 
to failure on M. Goblot’s part to distinguish and 
separate the two stages of knowledge, ordinary and 
scientific. Mathematical demonstration belongs ex- 
clusively to the latter and higher stage. According 
to the author of the Essai, aU true science tends 
to become abstract and deductive, the experimental 
as weU as the mathematical. That may or may not 
be so. Considering how far mathematics has during 
the nineteenth century extended its bounds, what 
thoughtful and educated man will venture to say 
where will be its limits at the close of the twentieth? 
There has probably been nothing more marvellous 
in the nineteenth century a.I). than the development 
and expansion of mathematical thought. 

The title given by M. Goblot to the second 
section of his work is “ The System of the Sciences,” 
and in that section he subjects to a very close 
examination the arrangement and classification of 
the sciences. As was to be expected, he has main- 
tained that of all sciences the mathematical are 
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entitled to have the foremost and dominant place 
assigned to them. They are, of course, represented 
as composing the first group of sciences. Arith- 
metic, algehra, geometry, and mechanics are held 
to be its constituent sciences. The first two, in- 
asmuch as they are occupied not with measurable 
things like space and motion but with pure quan- 
tity, measurement in general, are deemed entitled 
to be placed before geometry and mechanics. Geo- 
metry is placed next in order on the ground that 
it starts from the idea of space, the conception 
of extension, what is also directly measurable. 
Mechanics follows as dependent on the idea of time, 
and is viewed as including kinematics, the science 
, of movements, and dynamics, the science of forces. 
According to M. Goblot it is the best example of 
a science which has become deductive as soon as 
its elementary notions have been elucidated and 
its essential definitions formulated. Like all pure 
science, he holds it to be entirely abstract, and as 
such altogether independent of the reality of its 
objects. He denies that the notion of mass is what 
differentiates kinematics and dynamics, and afiirms 
the real distinction between them to be that the 
former is concerned only with real motions whereas 
the latter takes account also of possible motions. 
The sciences of the mathematical group are said 
to have no need of resting on experience as they 
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axe always in conformity with experience. A fact 
not in conformity with mathematical laws is an 
impossibility. 

The physical sciences are next brought before us 
under the head of Cosmology. In their present 
condition they are, of course, allowed to be experi- 
mental and inductive, but they are also affirmed 
to be destined to become deductive. The following 
is the list given of them (see ch. iv. pp. 128-156 of 
M. Groblot’s Essai ) : — 

Physics, described as theoretical and abstract 
cosmology and inclusive of various studies — viz,, 
[a) the study of the mutual gravitation or attrac- 
tion of masses {barology), (6) the study of heat 
ifhermics), (c) optics, (d) acoustics, and (e) elec- 
trology understood as not only the study of elec- 
tricity but also of magnetism. The study of molec- 
ular actions is also added, but only so far as confined 
to physics and consistent with physics and chem- 
istry being two quite distinct sciences. Physics is 
defined as the science of matter, but matter is said 
to have no ontological meaning — i.e., to be not a 
reality but an abstract conception; and by the 
indefinite possibility of bodies as space is meant 
the indefinite possibility of figures. Body is 
affirmed to be space occupied in opposition to 
space empty, but the physicist is told that it does 
not belong to him to say by what it is occupied; 
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lisaf tlu! cliciiiiKt and mineralogist should be left 
to (b'ft'j’mjno ihfiL 

ilt'iiusti'ij, willi wliich mineralogy is intimately 
(’uiitiiM't I'd, in (•liiirai'toriscd jus ■sjxicicd ot systGmojtic 
I ,isi,,t,h„pi. The new conception here is said to be 
liiiil of htuhi's US uvtuul thiiu/fi. The body, the 
clcjiicnlary Itody, i.s the atom. And according to 
M. {Joblot the atom, although indivisible, extended, 
and ijiijicjtcfnihlc, has no sensible properties, neither 
ti iup'Tatiir.' nor colour nor even resistance, neither 
Miilidity nor Iluidity. He has strangely little to say 
of it, and virtually nothing of what others have said 
of if, much and disputed as that has l)een. 

A'ift’iHtttm;/ tiiitl physical ijcoyraphy are char- 
a''tcri'*cd as furiiis of descriptive, concrete, and 
r,.y.i,tnlnpy. dosiiiof/oii.y ttud gcology are 
described as liisUmcui, concrete, and theoretical 
ri>smtd*npj, '{’lit* concrete and theoretic are what 
they an* held ft) have in common. What is pro- 
nounced liistinctive of them is that astronomy and 
pliyHical geography arc ‘descriptive sciences’ and 
lli/tl cosmogony and geology arc ‘ historical sciences.’ 

The hint great group of sciences dealt with by M. 
(Joblot is now reached. He has treated it at far 
greater length than either of the two correspondent 
groups wliich preceded it. It is composed of Biology, 
psycholagy, and Hoviology, and designated Bio- 
iisytdio ' Stn-iologic, a somewhat clumsy but ap- 
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propriately comprelieiisive term, one meant to 
indicate three important and distinct yet related 
sub - groups of very important sciences — namely, 
the biological, psychological, and sociological. The 
fundamental idea, however, which one would expect 
to connect all biological, psychological, and socio- 
logical science, is the very reverse of clearly brought 
out. What it is I confess I do not know. Perhaps 
it may be the idea of finality, but if so, there is no 
definite statement to that effect. 

Physiology occupies in our author’s scheme 
almost the same position towards hiology, psycho- 
logy, and sociology cls physics towards cosmology. 
As pure and abstract or general physiology it is 
coextensive with aU biology, and is the science of 
all the laws of life, or more simply the science of 
hfe. It is in close connection with anatomy. They 
march side by side. Neither without the other 
would have attained to the full rank of science. 
The great stages of progress in physiology have 
been preceded by discoveries in anatomy, and 
anatomy without the researches of physiology 
would be unable to elucidate its own observations. 
Physiology indeed, as understood by M. Goblot, 
can only adequately accomplish its work by combin- 
ing and co-operating with such species of knowledge 
as histology, embryology, morphology, phylogeny, 
pathology, and teratology. Zoology he connects 
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with, botany, and describes them as systematic or 
special and applied or concrete biological sciences. 
Anthropology he includes in zoology. What he 
calls biological geography he describes as a biology 
which is descriptive, applied, or concrete, and as a 
geography which is linguistic, economic, political, 
&c. He further includes palseontology and history 
as closely connected in this section of his scheme, 
and as both occupied with ‘the order of facts in 
time.’ Apparently he has overlooked that that is 
true also of all sociological studies. Hygiene and 
therapeutics are appended as ‘ practical sciences,’ on 
the ground that they are serviceable to plants, 
beasts, and men. 

M. Goblot next proceeds to assign to psychology 
its appropriate position in the scheme of classifica- 
tion of the sciences. He affirms its dependence on 
physiology and biology, and indicates the relation- 
ship between it and them. Further, he endeavours 
to describe what physical phenomena are and to 
show their inseparabihty to some extent from 
physico-chemical phenomena. As to what psycho- 
logy itself is, however, he has said disappointingly 
little, and that little is not of much importance. 
The comparative psychology both of human races 
and animal species is entirely overlooked, although 
it well deserves to be regarded as what it must 
probably soon become acknowledged to be — viz.. 
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one of the greatest and most instructive of sciences. 
There is a like oversight as to mental pathology. 

As a positivist of the Comtist type M. G-oblot 
should bring his classification of the sciences to a 
close in sociology, Comte did so, and was in that 
respect self-consistent, but it is not evident that his 
disciple is so. Comte divided sociology into social 
statics and social dynamics, the former being the 
theory of the spontaneous order of human society 
and the latter the theory of its natural progress, — 
the one exhibiting the conditions of the social exist- 
ence of the individual, the family, and the species, 
and the other the course of human development. 
What M. Goblot does seems to be something very 
different. He appends to sociology logic and 
aesthetics, and thereby implies that logic and 
aesthetics are of later origin and rank than soci- 
ology. True, he speaks of them as the remotest 
branches of sociology, and thereby implies the latest, 
but he does not show that they are branches of it at 
all. The logic of Aristotle, who died in 322 B.C., was 
at least as great an achievement as the sociology of 
Comte, although the former preceded the latter by 
so many centuries. Further, if logic and aesthetics 
can be so located or characterised as M. Goblot 
represents them to be, ethics and economics may be 
equally so, and in that case more may reasonably 
be said for the priority of them all to sociology than 
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for the priority of sociology to any one of them. 

It has also to be noted that logic, aesthetics, ethics, 
and economics form a distinct group of sciences, 
each of wliicdi has a definite aim of its own and a 
nature akin to but not identical with the others. 

Tints logic is occupied with the nature, conditions, 
and processes of reasoning as its subject-matter, and 
with the attainment of truth and exposure of error 
as its appropriate (’nds. Thus beauty is the dis- 
tinctive object, and the realisation and enjoyment 
of it the final causes, of esthetics. So ethics not 
only undertaktss to study men’s moral natures, moral 
rtslations, and moral histories, but also endeavours 
to dircc-t and regulate their actions. And similarly, 
while the specific matter of economics is public 
wealth, its distinctive ends are the production and 
distribution of that matter in the most appropriate 
and socially beneficial manner. 

A favourably known Neo - Kantish philosopher, stadier. 
Prof. A. Stadier of Ziirich, published in the Archiv 
fiir Si/.'tienicitiitcha Philo.wphie (Bd. ii. 1, N. F., 

1896) a contribution to the subject in hand, entitled 
Aiwr Kld^^Ajhvtio'ti, dav WiaaevisclMft&n. He had 
already made an attempt of the kind in 1887. He 
prefaced his scheme with remarks on the views of De 
la Grasserie and Wundt, which seem to me of little 
relevancy and less value. That he should speak of 
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sTicli attempts as “ relatively rare ” seems to me an 
astounding statement, ■whieli the present volume 
should amply refute. He starts by defining science 
as ‘ the most exact description possible of the 
totality of the representations given to human 
consciousness.’ That may pass as a harmless 
statement, but Stadler, following the bad example 
of some other recent German writers, has talked in 
such a confused way about what should be meant by 
the terms “ Beschreibung,” “ Vergleichung,” “Mit- 
theilung,” “ Benennen,” “ Mittheilen,” “ Erklaren,” 
&c., as tends to the reverse of elucidation. On 
that subject readers may consult Herr Otto 
Schneider’s review of Stadler’s Klassification. (See 
A. S. Ph., iii. Bd. i. 1-19.) 

The first and most comprehensive section of 
sciences in Stadler’s scheme of classification is that 
in which the sciences are divided into those which 
come under the heading either of Erscheinungslehre 
or of Ideenslehre — either into sciences which rest 
on phenomena or on ideals, on what is or what 
ought to be. The sciences which have physical and 
psychical phenomena for their objects and forms are 
numerous and compose subordinate groups, of which 
the first and largest is occupied with external and 
physical phenomena, and entitled Korjgerlehre. 
The members of this group are classified by Stadler 
as follows : — 
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I. Morphology. — It is said to deal with 
enomena and their changes as they are ira- 
^dLiEtely given, and is represented as a generic 
ence of which those others are specific — namely, 

\ Cosmology, as knowledge of the external pheno- 
ixxa. of the universe ; {h) Astronomy, the objects of 
lich are the celestial bodies ; (c) JSrdkunde, such 
acquaintance with the earth as includes Meteor- 
)g;y, G-eography, and Geology; (d) Mineralogy; 
cL (e) Biology, conjoined with which are Botany, 
ology, and Physical Anthropology, which all deal 
fell the study of organisms. 

IT. Chemistry. — It is represented by Stadler as 
aling with external phenomena that are combina- 
>33. s of elements and as having the following de- 
rtments belonging to it : (a) Analytic Chemistry ; 

) Synthetic Chemistry; (c) Astro-chemistry; (d) 

30 - chemistry ; (e) Chemistry of Minerals ; and 
■) Biological Chemistry. As regards Synthetic 
lemistry, the syntheses are referred to as either 
organic or organic. 

III. Histology. — Is occupied with organic pheno- 
ejaa as combinations of vegetable and animal 
3sues of the smallest and simplest order. It seems 
lestionable that it should be held to precede either 
txatomy or Physiology as it does in the scheme, 
lcL questionable also that it should be given pre- 
■d.enee to Physics. 
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IV. Physics. — ^Has many sciences assigned to it. 
It is described as being no less than synthetic, 
analytic, cosmic, astrophysical, mechanical, optical, 
acoustic, magnetic, electric, and thermal, which 
means ten sciences in one. But there are added to 
it four other sciences — Physical Geography, Physics 
of Minerals, Special Physiology, and Special Psycho- 
physics. 

V. History. — -The objects of history are pheno- 
mena and their changes as given at different times 
and in an orderly succession. Belonging to it are 
said to be Cosmogony, Astrogeny, History of the 
Earth, History of Development, Autobiography, 
General and Special Biography, and the General 
and Special History of Culture. Certainly not 
all of these are entitled to be deemed sciences 
strictly so - called, however interesting they may 
be as studies. 

B. Sbelenlehee (Psycholog-y). — Is the science of 
mind and self-consciousness, but also intimately con- 
nected with the nature and states of a corporeal 
organism. Stadler assigns to it the following studies 
as sciences — ^viz., (a) Subjective Psychology and 
Autobiography; {&) Objective Psychology, Psycho- 
physical Anatomy, General Psychophysics, Special 
Psychophysics, and General Life-History of the in- 
dividual consciousness (Special Biography) ; also (c) 
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Comparative Psycliology, Universal History of Cul- 
ture, and Special History of Culture. 

C. Sbinsollbnde (Ideenlehre), knowledge of tke 
obligatory and ideal, subdivides into Teleology, 
wbiob has to do with happiness, and Ethics, which is 
conversant with morality. 

I. leleology has the following subdivisions : {a) 
Pure Teleology ; (6) Applied Teleology ; (c) Euda- 
monistic Paedagogy ; {d) Economics ; and (e) 
^Esthetics. 

II. Ethics . — It is subdivided into (a) Pure Ethics, 
which treats of absolute morality ; and (6) Ethical 
Psedagogic, which concerns itself with the relation- 
ship of appearances to absolute morality. 

D. Mathematics. — Stadler regards the mathe- 
matical sciences as occupied with the possible forms 
of phenomena. He has contented himself with 
enumerating merely three such sciences — namely. 
Geometry, Arithmetic, and Kinetics. But are 
mathematicians likely to be satisfied with so 
few? Or, are they likely to acquiesce in the 
three that are mentioned being placed last in 
any classification of sciences? Is it not a fact 
that they have very generally been accustomed 
to see their sciences placed in the first rank of 
most classifications of the sciences? 
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TriTero. 


Stadler’s sclieme of classification must be credited 
with containing not a few good points and sorae 
admirable suggestions. As a whole, however, it 
is far from satisfactory, and many earlier schemes 
are likely to be preferred to it. I have already 
referred to Schneider’s criticism of it. 

Three years later than the appearance of Stadler’s 
scheme the Classijicazione delle Scienze of Signor 
Camillo Trivero was published. It is a work of 
nearly three hundred pages, and one of the books 
in the Collection of the Manuali Hoepli, so termed 
from the well - known publishing firm in Milan. 
The book of Signor Trivero has been much in- 
fluenced by the treatise of M. Goblot that kas 
already been under consideration in this volume. 
It may suffice to treat it briefly. 

Signor Trivero maintains, like M. Goblot, the 
necessity of classifying the sciences both from an 
objective and a subjective point of view. All classi- 
fications regarded only from either standpoint of 
observation are held by him to be necessarily very 
defective. In his opinion, as in his predecessor’s, 
the sciences must be distinguished from one another 
either by differences of the facts with which they 
have to deal or by differences' of the points of 
view from which the same facts are contemplated 
and examined. Differences of method, he holds, 
are not to be taken into account in any attempts 
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at classifying the sciences. He even denies that 
there are any such methods. In that respect he 
has gone farther than M. Gohlot, inasmuch as 
whereas the latter at least admits that there are 
different methods correspondent to the stages or 
phases of development in all the sciences, Trivero 
denies that, properly understood, there are any 
different methods. There is “ only one,” he alfirms, 
“only one that is good and scientific, the method 
which proceeds from the known to the unknown; 
and it is of little consequence whether that method 
ascends and is called induction, or descends and is 
said to bo deduction, or proceeds horizontally and 
is termed analogy.” These so-called methods he 
denies to be distinct methods. 

In the opinion of Trivero a system of the sciences 
should be presented under the form, as M. Gohlot 
has said, “d’un tableau h double entree, avee 
‘divisions horizontales ’ et ‘divisions verticales.’” 
In that respect Trivero and Gohlot are agreed, 
but neither of them has worked out a scheme of 
the kind to cither order or completeness, and 
Trivero least so, as he has presented no justi- 
fication whatever of the “ horizontal divisions.” 
Holding all knowledge to be capable of being 
studied from three points of view, he should 
have shown what the results would be, but that 
he cannot be said to have successfully done. The 
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three points of view are affirmed to be the his- 
torical, scientific, and philosophic, and intimately- 
connected with them are held to be ‘ vertical 
divisions’ of the sciences. It does not appear, 
however, from Trivero’s scheme that almost any 
sciences of any kind are to be seen from his 
‘points of view’ or arranged in his ‘divisions.’ 
The so-caUed first point of view is ‘history,’ and 
in history ‘ geography ’ is included, but not more 
than ‘ history ’ is included in ‘ geography.’ Further, 
history began its course not as ‘science’ but as 
‘ art,’ as ‘ literature,’ and still is often that and 
no more. Gradually indeed it passed into a 
political stage, and even exercised much political 
and social influence. Later it ceased to be satis- 
fied with merely describing or recording historical 
actions and events, and sought for a full com- 
prehension and explanation of them. It thus 
passed into the stage of theoretical and explana- 
tory science, but with only a very slight addition 
to the number of sciences. Beyond the scientific 
stage there is admitted to be a philosophical stage, 
but there is no mention of philosophical sciences, 
and could not be expected to be, as for Trivero 
all philosophy is merely metaphysics, and all 
metaphysics is merely a search for the absolute. 
Th-os far the sciences exhibited must be admitted 
to have been exceedingly few. 
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But a hierarchy of the sciences resting on the nat- 
ural objects and natural sequences of those sciences 
has stiU to be recognised, and according to Trivero 
there are; seven of them. The first is said to be 
Astronomy, and to have for its object the sidereal 
world; the second to be Geology, with the earth 
for its object; the third Mineralogy, which treats 
of the mineral kingdom; the fourth Botany, 
which is occupied with the vegetable loorld; the 
fifth Zoology, to which the animal kingdom 
belongs ; the sixth Psychology, in so far as 
man is more than a mere animal ; and the 
seventh Sociology, the science of man's actions 
and productions. That may well seem to some 
a very clear and simple distribution of the 
sciences, or at least of a ‘ vertical section ’ of 
them, but it is certainly also a very inadequate 
scheme of classification of the sciences as a com- 
prehensive system in which are many members 
at once distinct and related. Could there have 
been a science of astronomy worthy of the name 
of science had there not been prior to it logic, 
mathematics, and so far physics? If geology be 
pronounced a science why should geography not? 
Can mineralogy be a science if chemistry be 
ignored ? Is the definition given to sociology 
one of which any sociologist would approve ? 
Certainly not, It would be nearer to a defi- 
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nition of anthropology. All sociologists are aware 
that to define sociology is a very difficult affair. 

In 1898 a J. G-. Meyer published at Strassburg 
a book or essay bearing the title Das natiirliche 
System der Wissenschaften. I am, however, quite 
ignorant of its character or contents, having been 
unable to obtain a copy, notice, or review of it, or 
even to find out the name of its publisher. 

From 1866 to his death in 1901 Monsieur J. P. 
Durand (de Gros) devoted himself to the study of 
classification with more zeal, perhaps, than any one 
in France or elsewhere, while deploriug that even 
naturalists and logicians had contributed exceedingly 
little towards the development of what seemed to 
him might be, and ought to be, made a complete 
and well- established science of universal classifica- 
tion or orderly arrangement in every direction, — ^the 
science to which he has given the appropriate title 
of Taxinomy. The most important of his works, 
perhaps, is the one entitled Apergtts de Taxinomie 
GenSrale, published at Paris in 1899 (by F. Alcan, 
4diteur, pp. 265). Too modestly he described himself 
as merely a pioneer in a region where he had really 
laboured for almost a lifetime, and seems to have 
found in it much which alike his predecessors and 
contemporaries had overlooked. A more earnest 
and iudependent treatment of it there could scarcely 
be. A vainer man who had done as much would 
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Imvc not unlikely e.laimcd to be the author of a 
tStuvHZii Ntiitra. Yet few readers, and especially 
readers out.Hido of France, would, I fear, be likely 
to do ju8ti<‘c. to suck works as those of M. Dur- 
and, suggestive and instructive although they be. 
It K<uuua desirable, therefore, to state that of the 
tlujre arc two good yet brief notices which 
will be no great l)urdens on tlieir readers. One is 
that of Monsieur h\ Paulhan in the lievue Phil- 
itsifiihiijiitr for April 1899 (pp. 419 - 424). The 
otlier i.H that of Prof. Bosanquet in Mind for 
Oct idler 1899 (pj). .531-535). 

Both reviewers have naturally dwelt chiefly on 
the wain subjects of the works reviewed,— those 
whieli Durand himself ciilled the Four Taxinomic 
Orders or Problems. The First Order is described 
as that of (Jmercditi/ or Ji/'senihlunce. The classi- 
fications of botany and sioology arc applications of 
it, specially included in it, and familiar to us in the 
rclafionship between genera and species. Induction, 
gi‘nDniliMat inii, and specification are processes im- 
plicfl in it. 'file entire order is based on the rela- 
tionship of genus to species and of species to genus. 
Kot HO the Beconil Order, — the order of Oomponition 
or I/. It js founded on the relation of 

whole to part and part to whole, and has for its 
objects eoncrete objects, not abstract conceptions 
like those in the first order. The Third Order is 
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the order of Hierarchy or Rchtfioiaihip of Hank. 
It ia maintained to reat on ndationalnpa of ««1>- 
ordination, an, e.f/., of HUperiority, e<pjaliiy, and 
inferiority. 'I’he l'’o«rlh Order in that of (icncnhiyy 
and ICro/ntiim, and ia reprt’sented aa dependent on 
affinities cif kinship under the three speeies of aMmif, 
collaterafity, mid ihscrnL Taxinoiny was Unrands 
great oontrihution t(» ela.-.-ifleaS and it was with 
ekssifientioi! as a wlu>h; that he felt himself hmuid 
to see. it as far as possihkf ftilly develop, d. A elassiti- 
cation <if tlie seiemu's wjis aeeordingly not overhioked 
liy him. But he cannot la? said to havi> given it 
any special attention, It would appear as if it 
were. regar<led hy him Jts n eomparatively small 
affair, the .settlement of whkh could only ho attained 
through a rational evolution of the science of taxi- 
nomy itself. Htudy, Ins K«*cms to have thought, 
the variations of all the ohjeets and met Inals of 
the ohjeets and relations of the icl.-neeJi, and you 
will ntuicKsarily learn to ela: sify the sei»'nees tiright, 
although so many have failed ti> do so. We can 
understand, therefore, how, although he dealt to 
some extent in the last chapter «)f tin* with 

the elassifitaition of the seit iiee.'i, it was to a very 
small extent, and led to no result of eon. < <juent 

There is no apparent likclihootl of tlierc htiing 
fewer attempts at classifications of the sciences in 
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the present than in the past century. No one 
elas-siheation of the kind has yet been generally 
udfjpted. The number of sciences to be classified 
seem to !»• on the increase, and some of them are 
dirtieult both to define and locate. New sciences 
are generally found to speedily introduce others. 
An active philosoplty is sure to agitate questions 
which (adl for settlement from sciences that had 
previrniKly Iieen dormant or ignored. The great 
increase of interest sliown by scientists of late in 
chwHirK’.atiim itsedf is of itself evidence that classifi- 
cations of the sciences will not decrease but increase 
in number. Iloth iaxinoray and morphology are 
obviously working in that direction under the 
Irelief of those who cultivate them that each science 
is to he carefully assigtHMl to its appropriate posi- 
tion in an appropriate class. It does not follow 
that a correc.t and adequate classification of the 
suienecs will ho either easily or speedily found. 
It will certainly not be found in any single linear 
series. It is much more complicated than that, 
and seems to he always becoming more compli- 
cated. d'hc older sciences arc at least as fruitful 
as they ever were, and the newer sciences are now 
seldom regarded with suspicion, hut, on the con- 
trary, rapidly adopted and warmly welcomed. 

Cknisider for an instant the positions occupied 
by those three recent and very interesting and 
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HoursHliinii; scicnocs Anlljritpology, Mfluin. 

i«*gy, !in«l iSociology. TImtc are, perliajm, iinjie 
whic}> liiive emne more rnpidly to !h«' frotjt or 
altraeteii more, atteJitioii. Nor are there almoMl 

any Hi ieiieeM wliieh have taken j»ii,H,He»,H!on e»f vjwter 
regiofiH or more iiumeroiia jirovinei-x. lint they 
interlap one anoiluT at all jioiniH. ami no itver 
Hjtri'ini grouml elainieil hy all of them with ahmint 
or altogether equal righla, that it i.n ihtlienli to nay 
uimt an- their external limitK or internal eontentn. 
So far U.H they have liitlierlo lte» n dealt with, any 
one of tliein would neein to he largely oieupied in 
attempting to .Kupplant the oIImt iw-o, while profeaa 
ing to he entirely eo-ojairaling witli them. 

Anthropology ia h real luol very important 
Heience, theHueceaHof wlneh haa lieen great and well- 
denerved owing to the lahonrH of ifn many Z'-aloua 
«tud»*nfH, In tin; t inted Staten of Ameriea alone 
there are al»o«t forty t’niverniiien, and in tin* 
majetrity of them aeveral tenehera of tin* m-j* n>'r, 
anthroptiltjoifal muHetiinH, and various meaiiH of 
praetieal antlirtJpologii-al atttdy. tlr«;al Itniain ami 
Ireland are not «o advatieeil owing to their want of 
eiseourugeimmt and support, hut individnaln have 
amply shown liow much they eoulil do, and how 
much more with ampler means might In; tione. 
There is happily one admirahle jnsiiiuiion in the 
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kingdom devoted to the study of anthropological 
science, and which is well known to have an admir- 
able organ in the Journal of the Anthropological 
Institute of Great Britain and Ireland, — a large 
annual volume now in the twenty-fourth year of 
its existence. 

Its eminent president, Dr A. C. Haddon, delivered 
on January 27, 1903, a very interesting address on 
Anthropology, Its Position and Needs. But the 
very opening sentences of his address are these ; — 

“ A peculiarity of the study of Anthropology is its 
lack of demarcations : sooner or later the student 
of Anthropology finds himself wandering into fields 
that are occupied by other sciences. The practical 
difficulty of drawing a dividing-line between the 
legitimate scope of Anthropology and that of other 
studies is so great that we are often told there is no 
science of Anthropology. This lack of definiteness 
adds a charm to the subject and is fertile in the 
production of new ideas, for it is at the fringe of a 
science that originality has its greatest scope. It is, 
however, only by a synthesis of the various studies 
which are grouped together under the term Anthro- 
pology, that one can hope to gain a clear conception 
of what man is, and what he has done.” ^ And he 
adds : “ It may be logically consistent to distribute 
portions of Anthropology among other sciences, but 

1 Yol. xxxiii. p. 11. 
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tlie result would be that the subject would suflPer, 
and unless a society like our Anthropological Insti- 
tute busied itself with the study as a whole, it would 
be developed very unequally. Indeed, to be quite 
candid, at the present there is very httle direction 
in the evolution of Anthropology, or in the study of 
its branches.”^ He has further drawn out, with the 
fully acknowledged co-operation of Professor Patrick 
Geddes, a very remarkable scheme of classification 
of sciences, or at least of studies, all held to belong 
to, and even to be portions of. Anthropology. The 
scheme is represented as having three planes. The 
lowermost plane may be designated anthropological 
and even biological. Adherent to it are held to be 
the following sciences, and they are arranged in two 
parallel series thus ; — 


2. Palseontology. 

Taxonomy. 

CEcology. 

Rational Phylogeny. 

1. Embryology. 

Anatomy. 

Physiology. 

1 Rational Ontogeny. 


The two series are . included in the first and 
lowermost plane. Series number one is the lowest 
of all in the scheme, and on the whole lies beyond 
the legitimate bounds of both Anthropology and 
Sociology, Taxonomy and Anatomy. Neither Tax-' 
onomy nor Anatomy belongs exclusively or dis- 
tinctively to Man. The same is true of Physiology, 
^ Vol. iii p. 11. 
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(Ecology is an ambiguous term, being employed by 
some, Haeckel for example, to denote tbe science 
of Economics as applied to plants and animals, 
and by others to nature-folk as distinguished from 
culture-folk. The term Ontogeny is employed in 
biology and psychology for individual development, 
as contrasted with the term Phylogeny, which is 
used to denote the process of the descent and 
development of species, and to explain the ancestry 
and genetic relations of organisms. 

The second plane with its two parallel series are 
manifestly more entitled to be regarded as of an 
anthropographical or anthropological stage than the 
first. It is, however, arranged just in the same 
way. It is the intermediate stage or plane, and 
its two parallel series are the following : — 


4. Paleontology 
of Man. 

Racial Classifica- 
tion of Man. 

Antbropograpliical 

CBcology. 

Rational 

Phylogeny. 

3. Comparative 
Human Em- 
bryology. 

Comparative Hu- 
man Anatomy. 

Comparative Hu- 
man Physio- 
logy. 

Rational 

Ontogeny. 


The man who appears at that stage is truly man, 
although far from fully man. He is not a mere 
animal but a social and rational being which has 
occupations and institutions of the kind distinctly 
recognisable as human. 

On the third plane man is seen to have risen. 
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aitkfi liy tin* «if tijr sUijtjt’H I, »!nl 

II,, or what i.n ('•quivahnit, tliiw of tlir faeries 1, 2, 
3, ftiwi 4. If iH tho jtlanr or ojj wliicli, fw 

Premfloiit Ilmldon Hnya, “flic liinifatiojm of thi* 
in tin* nninniJ plane are largely Iran 
wended," '* ail (he f uterpriMea of wteial man sindji d," 
and when* “ I*.''yeholo^y fak*’,** iia inio (he inner 
.‘luin^ijary etf man, and while if, ton, ha.'* iff* roofa in 
hiM animal nafnr«', it llow< r,H, ao to Kpeak, in a realni 
of ita own. in fhe third Hfap', ihe nppi rino.Hi afai^e, 
Ivthnol*>gy and Soeiolojjy are idrttfiiied without 
proof j'iven. They Hhoidd I**’ lr«'afe<l aa liiHlmet. 
Tins iij-pertnosi pluins ia the laal, and i'oinpoHed of 
the two fullowitjo aerieM of Heieneea, or i uppo »■«! 
BeieiK’OH, tlniH 

I II -n*- j y . 

HI [ ; 

I fi. KVMldllNfi nf ,<||ja 1 yn|s» ».f fr* 30541 * 1 ^ -mI * 4 i ^ i'tili- itim nt f 

i tltif « jsiil!i4 I lnnUlsi I 

I Tr4 **f il4»l3lt4S44j*, I I 

I |43[3j,msU!P a, 1 


Fri'Kident Ha<ldon and FrofeaHor (•♦nldi-{, have 
pri'.-'ented iw a whole the phinen, Metiionn, ami 
KcrieK of their aelitstne of ehiHailienlion. That, it 
seeiUH to me, iimy he fouml rather too diflienlt for 
general comprehension. Theia-foie ! have aim* ilis' 
trihiited it into parts and without the 
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least addition, iiowever, of my own. But there 
should be no difficulty in piecing them together, 
starting from the bottom to the top, as indicated by 
the planes L, II., and III., and connecting the mem- 
bers of each series by the numbers 1, 2, 3, 4, 5, 6. 
In accordance with the views of the authors of the 
classification, Embryology is set down as its first 
term and Philosophy of History as its last. That 
may imply either that the intervening distance be- 
tween the first and the last hnk is vast or that it is 
not. Embryology regarded as a science is of very 
recent origin. Von Baer and E. M. Balfour were 
among the earliest, as well as the best known, of its 
originators. Regarded as a history, an evolutionary 
or developmental process, between the present hour 
and the origin of embryonic existences, millious on 
millions of years may have intervened. Then as to 
the last term, Philosophy of History, why should it 
be where it is and Sociology left unnamed ? Socio- 
logy to be a science, and, if not the very 

last, at least almost the last attained, whereas Philo- 
sophy of History does not claim to be an exact 
science, although it has generally claimed to be as 
good or better. History is a very ambiguous term. 
Everything has a history, the world and all things 
therein, a molecule of matter no less .than the 
British Empire. Whatever exists, whatever acts, 
in the heavens or on the earth is history, and that 
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•wMoh is purely and strictly history. The best 
narrative of history is only a verbal history of a 
real history, the history of a history. So there may 
be a science of history ; but the science of history, 
too, is, and must be, another thing than the history. 
And as there is a science of history, so there is 
a philosophy of history, and it must rest on what is 
actual history, not history of history, science of 
history, or itself, i.e., philosophy of history. Socio- 
logy may, and not without reason, attempt to be a 
Science of History. Philosophy of History may not 
reasonably do so, but it is bound to aim at being 
more than any mere science or any single science 
whatever. It cannot be difficult to recognise defects 
in the scheme of classification presented. To in- 
clude the Philosophy of History in Anthropology 
implies the impossible, the enclosure of a larger 
system in a smaller. And further, there are other 
sciences seemingly as well entitled to a place in the 
scheme as those which are there. The general 
utility of the scheme, however, may readily be 
acknowledged. Acquaintance with most of the 
subjects drawn into it cannot fad to be helpful to an 
anthropologist. Enough, however, may now have 
been said of Anthropology, as it has not yet been 
clearly and successfully discriminated from either 
Ethnology or Sociology, although it is manifestly a 
member of the same group. 


\ 



FROM PAUL JANET TO PRESENT TIME. 335 

As Ethnography corresponds, or at least should 
correspond, to Anthropography, so should Ethnology 
to Anthropology. Ethnography is merely the de- 
scriptive study of ah ascertainable groups of peoples. 
Ethnology is in a stricter sense a science, although 
one intimately connected with and greatly aided by 
Ethnography. The latter is occupied with the ob- 
servation of human groups and organisations, of 
hordes, clans, races, peoples, and nations, or, in 
other words, with the status, occupations, and insti- 
tutions of mankind, whereas the former aims at 
carrying out the fullest possible investigation and 
explanation of all that Ethnography may have dis- 
covered and described. Keane’s Ethnology is an 
admirable exposition of the science so called. It 
deals in a singularly lucid style alike with the funda- 
mental ethnical proUems and the primary ethnical 
groups. The work issued from the Cambridge Uni- 
versity Press in 1896. As regards the accumulation 
of ethnographical and ethnological facts and theories, 
perhaps the Zeitschrift fur Ethnologic : Organ der 
Berliner Gesellschaft fur Anthropologic, Ethno- 
logic, und Urgeschichte, founded in 1869, has not 
been surpassed, owing doubtless to having started 
with the support of such indefatigable workers as 
A. Bastian, R. Hartmann, and E, Yirehow. 

Sociology is an advance on Ethnology, as Ethno- 
logy is on Anthropology. It has often been referred 
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to in this work in connection with the views of it 
given hy Comte, Spencer, J. S. Masaryk, De Eoberty, 
and many others. Very opposite views of it are 
still given by equally able men. For instance. Prof. 
Giddings, a most distinguished American thinker 
and economist, published in 1897 his Principles of 
Sociology, a work in which the nature of sociology 
as a science, of its place among the sciences, of its 
appropriate method, its territory, and distribution of 
parts, &e., were most skilfully exhibited. In the 
same year, however, a very subtle and elaborate 
attempt was made by Prof. Hyslop of Columbia 
University, in a Supplementary Number of the 
American Journal of Sociology, to refute the 
views of his predecessor. There he dealt with 
Prof Giddings’ classification in detail, and exam- 
ined and criticised a number of possible systems 
regarding the relations between Sociology and all 
its cognate and auxiliary sciences, or sources of 
knowledge. 

In America, and all the chief countries of Europe, 
Sociology has now attracted to itself a wide, vivid, 
and growingly increasing interest. Perhaps its im- 
portance has been most adequately realised in the 
United States, where it has been taught in almost 
all their Universities, and in a generally inde- 
pendent and practical way. Britain must be 
admitted to have lagged behind, but has now 
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seemingly awakened np to its duty and interests in 
the matter. The newly formed Sociological Society 
starts on right lines, and promises to be worthy of 
what it should be. It is to be hoped that it may 
have, as so many other countries already have, an ap- 
propriate literary organ for such a science as Socio- 
logy is. Of such an organ the Annie Sociologique, 
founded in 1896, and since then till now directed 
by M. Durkheim and an able body of collaborateurs, 
seems to be an excellent model. The distribution 
of the matter in it appears to be about as appro- 
priate as possible. Little that is relevant to what 
Sociology is seems to escape the sociological net, or 
to fail to find in it something that may be of use. 
The classification in the Annee is from its first year 
(1896-1897) to its present year (1903-1904) scarcely 
at all altered, — a fact which shows that the scheme 
had been maturely conceived from the first. An 
“ Analysis of the Sociological Literature (in Books 
and in Periodicals) summarised in the Annie 
Sociologique for 1902” will be found at the close 
of a very valuable paper by Mr Victor V. Branford, 
“ On the Origin and Use of the Word Sociology, 
and on the Eelation of Sociological to other Studies 
and to Practical Problems.” The great variety of 
classifications of the contents of Sociology to be 
found in books and pamphlets at the present time 
should not be regarded as in any way disproving or 
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di.^m’.liting \\w valitliiy »n>\ worth «f Sorioh-oy. 

It HlunvH mi-rrly tliat Sociolnyv th.* yn. r»! r^.rml 
Bciclii'O- in au cslrriiirly r- f*' *' ii* < 

mtiipurnl nr r,.jttra.‘^tr*l wit l> ih.- ^}M . Sal m.. i„l h. d. . ^ 
wiii.'h arn ui'. Uj.ifl witli tin* li imi, . h tii. i3t«, 

aiai ijil*'ri)al nl't'anii-af inn n| «■« lal !'r<in|'‘« wjthtn 
iA I’ly liinit> 'l ;'j'!irr» a. Ih' ii* !U<* nunu 
'nj.pr.urh. , ; a^ I'mf. iir.hl. H ^ay-. In N 
Thrl'i* afi' liln win- iniuiV M<r!ini»H, ami ah'- ‘ajh 
«’H<'h nl wlh' h li.'tM iln nwti «}•<■< lal r!i!>}a< 
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Ingii-al, alluttilnnii al, nr thi nlnnj' 3»lh V' I whi' h Unit. 

tln' li'HX tn S<h iuln^y ilm If * 

I IlUtHl Iinw In l» rlnH*', Mv hl'^tnry nf Jh. 

nf ihi’ may 1"' ' H'i tn hi- 

at»<l a f« vv ■ «»»r'if^ ar«’ all that 
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whether the class he a large or a small one I do 
not profess to know. It is a history brought down 
to a given date, or, practically speaking, the present 
day. I do not pretend to have succeeded in col- 
lecting and dealing with all classifications of the 
sciences, but I hope to have come nearer than 
any one else to success in that respect. I have 
little doubt that of those who take up the book 
into their hands there will be a considerable pro- 
portion who deem its chief fault to be that so 
very many schemes of classification are presented 
in it. That criticism or objection will not touch 
me at all. A selection of comparatively interest- 
ing classifications is not needed, and it can be 
of very little worth to any one who wishes to 
have an historical view of the process of classifi.- 
cation of the sciences. 

"While I am writing these lines there is being 
held at St Louis, U.S.A., a Universal Exposition, — 
an International Congress of Arts and Sciences, — 
the express object of which is “to discuss and set 
forth the unification and mutual relations of the 
sciences, and to thus overcome the lack of relation 
and harmony in the scattered specialistic sciences of 
our day.” There has never, so far as I am aware, 
been known in the history of the world any such 
event in the history of classifications of the sciences, 
and if that event be a success the latter history, — 
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the history of classifications of the sciences, — far 
from being ended or drawing near to a close, must 
receive an altogether exceptionally powerful pro- 
gressive impetus. 

Considering the character of the arrangements 
and the qualifications of those to whom they are 
intrusted, there is every likelihood that the event 
will be a great success. 


THE END. 
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